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The Morton-Poole Calender Roll Grinding 
Lathe. 





By Josuua Roses. 





In writing the description of the J. Morton 
Poole roll grinding lathe for my new book, 
‘‘Modern Machine Shop Practice,” I dis- 
covered that there were errors in the engrav- 
ings in the way of lines and centers omitted, 
as previously published, that were of vital 
importance to a proper understanding of the 
action of the machine. These errors I have 
corrected,and having added some engravings, 
the construction of the machine may be 
clearly understood from the following, which 
is mainly derived from advance pages of the 
above book. The machine consists of first, 
a driving head H, containing a clutch 
motion for reversing the carriage, this motion 
being worked by a tappet arm on the back of 
the lathe carriage. Second, the rests B for 
carrying the roll to be ground, and third, the 
carriages S and F’, the latter carrying the 
slide-rests upon which the emery wheels are 
mounted. 

The peculiarity of the machine consists in 
the fact that the truth of the roll does not de- 
pend upon the truth of the guideways along 
which the carriage traverses, while, as the 
emery wheels are in effect a pair of dgrin_ 
ing calipers, absolute parallelism in the 
rolls is assured, except in so far as it may be 
affected by the wear of the emery wheels. 
This wear is, however, but one-half what it is 
in other forms of grinding lathes. 

The bed of the machine is provided with Y 
guideways similar to those used on a planing 
machine, as may be seen in the end view, 
Fig. 2. 

The sliding carriage is directly guided by 
the ways it traverses upon in the bed. 

The sole office of this sliding carriage is, 
however, to carry a sus- 
pended or swinging car- 
riage, which it does by 
means of four suspen- 
sion links, one of which 
is partly shown at J in the 
end view, while all four 
are partly visible in the 
general view of machine. 
At their upper ends 
these links are upon 
shafts H, and these shafts 
rest upon the standards 
S, S, S, 8S, of the sliding 
carriage. 

It will be seen, there- 
fore, that while the slid- 
ing carriage is held fixed 
(crosswise of the lathe) 
by the ways in the bed, 
the swinging carriage Y 
is free to swing cross- 
wise of the lathe. The 
swinging carriage is pro - 
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| 
high on the side /, therefore that side will | 40,000 wheel traveyses along an average sized 


meet the emery wheel W’ and be ground. 
When the roll has made one-half a revolution 
the high side f of the roll will meet and be 
operated upon by the wheel W. If the pres- 
sure between the wheel and the roll is suffi- 
cient it will cause the swinging carriage to 
move back enough to let the roll pass. This 
condition of grinding away the high side with 
one emery wheel only acting at a time, will 
continue until the roll runs true, when both 
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calender roll, to reduce its diameter an inch, 
hence the amount of error due to the reduc- 
tion of the emery wheel diameters, per 
traverse, may be stated as ,,},,5 of an inch 
per traverse, for the two wheels. 

Now referring to Fig. 4, let 2 represent a 
roll and W, W the two emery wheels. 

Suppose the wheels being at the end of a 
traverse, the roll is ;5} 5, inch larger at that 
end on account of the wear of the emery 
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vided with two slide rests A,A,upon which are ; emery wheels will come into action and ob- | wheels, then each wheel will have worn 10300 


mounted the emery wheels W,W. The roll | 


viously grind the roll parallel and straight, 


inch diameter or ,5}55 inch radius, hence the 


is obviously revolved between the emery | because the weight of the swinging rest acts | | increase of roll diameter is equal to the wear 


wheels, which revolve about 5 
minute, and are traversed along the roll. 


placed in the grinding lathe, its journals | true. 


resting in the bearings 2B, it will be 


ground to run true as follows: 

In Fig. 3, p. 2 the dot at Z represents the 
axis upor which the roll is revolved, and it is 
seen that as the roll does not run true, but is 


The advantage of using two emery wheels 
will appear from the following : 
From experiments made by Messrs. J. 


,000 feet per to steady the wheels while the surface of the | | of wheel diameter. 
| roll itself acts as a guide to prevent the car- | 
Now suppose a roll having been turned is | riage from swinging after the roll once runs | Fig. 5, 


Now, suppose that one wheel be used as in 
and its reduction of diameter will be 
/equal to that of the two wheels added to- 
gether, or g5}o inch; this would be ;5$55 in 
ithe radius of the wheel, producing a 
difference of yy}55 in the diameter of the 


Morton Poole & Co. it was found that using a | wheel. 
The roll is obviously set as near as possible 


pair of 10-inch emery wheels it would take 
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true with the ways of the machine, but a 
slight error in this respect has no practical 
value. Thus, suppose an error of even as 
much as ,; inch exist in this respect at the 
point of contact of the roll and wheel, the 
effect would be practically inappreciable, as 
will be seen in Fig. 6, in which there is 
marked on the section of every wheel a line 
denoting its circumference if its center was 
raised ,\; inch. 

The method of driving the roll is as fol- 
lows: The driving spindle 77 passes through, 
and is driven by shaft ¢. A driving pulley is 
fitted on the spindle at end 2”, at the other 
end is a chuck p for driving the roll through 
the medium of a wabbler, whose construc- 
tion will be shown presently. Spindle 7 may 
be adjusted endwise in ¢, so that it may be ad- 
justed to suit different lengths of rolls with- 
out moving the bearing blocks B. 

The wabbler is driven by 7, and receives 
the end of the roll to be ground, as shown in 
Fig. 7, the end of the roll being a taper 
square, and fitting very loosely in a square 
taper hole in the end of the wabbler; simi- 
larly p may have a taper square hole loosely 
fitting the squared end of the wabbler. The 
looseness of fit enables the wabbler to drive 
the roll without putting any strain on it 
tending to lift or twist it in its bearings in 


| block #, and obviates the necessity for the 


| axis of 77". 


axis of the rolls to be dead in line with the 
Various lengths of wabblers may 


| be used to suit the lengths of roll and avoid 


moving blocks 2, and it is obvious also that 
if the ends of the roll are round instead of 
square, two set-screws may be used to hold 


| the roll end, being set diametrically opposite, 
|and if set screws are used in Pp to drive the 


wabbler they should be two in number, set 
diametrically opposite, and at a right angle to 
the two in the wabbler, so that it may act as 


| . 
a@ universal joint. 





The method of auto- 
matically traversing the 
carriage C’ is as follows: 
Referring to Fig. 1, two 
gears @ > are fast upon 
shaft ¢, gear a drives 
¢ which is on the same 
shaft as ¢, gear > drives 
d which drives a gear 
not seen in the cut, but 
which we will term 2, it 
being on the same shaft 
as c andeé. Now, if ¢ is 
driven through the med- 
ium of @¢, it runs in one 

direction, while if it is 
driven through __ the 
medium of 6 d 2, it re 
(| volves ¢ in the opposite 
and since ¢é 
drives g and g is on the 
end of the feed screw 
(#, Fig. 2) the direction 
of motion of carriage CU 


‘is determined by which of the wheels a or } 


drives ¢. At / is a stand affording journal 
bearing to a shaft m, whose end engages a 
clutch upon the shaft of wheels c, z and e. On 
the outer end of shaft 7 is a ball lever /’’ whose 
lower end is attached to a rod k, upon which 
are stops /' /, adjustable along rod & by means 
of set screws. Atm is a bracket embracing 
rod k. 

Now, suppose carriage C’to traverse to the 
left, and m will meet /, moving rod x to the 
left, the ball 7 will move up to a vertical posi- 
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tion and then fall over to the right, causing | 
the clutch to disengage from gear ¢ and | 
engage with the unseen gear 2, reversing the | 
motion of ¢ and of g, and therefore of car- | 
riage C, which moves to the right until m | 
meets /’ and pushes it to the right, causing | 
to move back to the position it occupies in 


the engraving, the clutch engaging c, which is 
then the driving wheel for e. 

This motion corresponds to that used on | 
mauy old style iron planing machines. 


ll - 
We find the following in 


published by the Hartford Boiler [Insurance 


the Locomotive, | 


Company : 


‘* Defective pressure-gauges are met with | 
about as often as any class of defective fit- | 


tings that come under our notice. Sometimes 
find them either | 


through some injury to the mechanism of the | 


we wholly inoperative, 
gauge itself, or because of some defect in the | 
connections, or obstruction in the pipes lead- | 
ing to the boiler or to whatever the gauge | 
may be connected. Cases of this kind, when 
the gauge utterly fails to register the press- 
ure, are not so uncommon as one might sup- 
pose, 

‘Generally, however, the most se 
trouble we find in testing pressure gauges is 


rious 
an error of a few pounds in their indications | 
of the pressure. So long as this error does not | 
exceed five to ten pounds, either fast or slow, no 


danger is incurred at ordinary pressure if the 


boiler on which it may happen to be is a| 
decently good one, and is 
running with a_ reasonable 


margin of safety, but when 
the error is as much as twenty 
pounds, or more,it begins to 
approach what we consider 
the danger limit. 

‘*As a rule, when a stand- 
ard gauge is at hand it is a 
very easy and simple matter to 
correct any ordinary errors in ( 
the reading of a steam-gauge ; 
but a correct gauge for com- 
parison is a necessity, and this 
is not usually at hand in the 
majority of manufacturing es- 
tablishments. 

‘All the test gauges car- 
ried by our inspectors are 
tested at frequent intervals on 
our mercury column, and kept 
adjusted correctly. Gauges 
sent to this office by our 
patrous for are 
always tested in the same 
manuer. 


correction, 


‘While there may be some 
excuse or palliation of the fact 
that the cheapest gauges made 
do not, 
indicate pressures with 
exactness which 
sirable, if not 
necessary, in ordinary use, 
there is none for the fact that 
gauge manufacturers make and 
send out gauges intended for 
standard test gauges, and grad- 


after short service, 
that 
is very de- 
absolutely 


uated by pounds up to 200 pounds per 
square inch, which are as much as two 
pounds in error; fast in some parts of the 
scale, and slow in other parts. ‘There is 
generally no haggling about prices for such 
articles as these, therefore one would natur- 
ally suppose that no manufacturer would send 
out a piece of work of this kind with his 
nume on it unless it indicated pressures 
within, at least, a fraction of one pound. 
There certainly is no good reason why they 
should, but the fact remains that they do.” 


<=> came 

In reference to the new bridge which the 
Baltimore and Ohio Railroad propose to build 
across the Kill von Kull, it is said it will be 
of iron, with the necessary draws. The plans 
are nearly completed ; they will be submitted 
to the United States Government, and when 
approved, work will be begun at once. The 
distance across the Kill at the point where the 
bridge is to be built is 600 feet. The connec. 
tion with New York will be by tive miles of 
ferriage. ‘The company propose to build fast 
ferry buats to cover this distance in fifteen 
minutes. 


| David. 
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At the time Iam writing of the old firm of 
M. & D. Sellers, that dated back to the 


| Revolutionary War, was carried on under the 
same name by my father, son of Nathan, and | 


his two cousins Samuel and James, sons of 
James was an active member of the 


Philadelphia Hose Company, and was much 


| interested in experimenting to find a substi- 
{tute for the hemp or flax thread for sewing 


hose, not subject to their decay, and that 
would not be injured by the dubbing and 
have a lifetime at least equal to that of the 
leather. 

He 


with annealed copper wire with a double row 


made a short section of hose sewed 


of stitching. To have thé wire sufficiently 
pliable to draw the leather close and make a 
tight seam he was obliged to use a wire con- 
siderably thinner than the hemp or flax 
thread, and owing to the difficulty in inserting 
the wire in the punctured holes they were 


| made larger, and the leather did not close 
tightly on the wire, which lacked the swelling | 


property of the thread stitches which had 
aided greatly in closing the holes. This sec- 
tion was tried fully up to the required pres- 
sure, but not without considerable steeping 
at an increased 
pressure the thin wire cut the leather and the 
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leakage increased. Yet the experiment was 
considered so far a success that the hose com- 
pany agreed to bear the expense of further ex- 
periments, and Mr. J. Morris and Abraham L. 
Pennock were appointed a committee with 
James Sellers to assist him in prosecuting the 
experiments. Many were tried to render the 
wire-sewed seams more pliable and to stop 
the cutting and steepage, but unsucessfully. 

The next experiment was by nailing; this 
at first promised well. A workman, named 
Andrew Linkfelter, was in the employ of the 
firm, whose business for many years had been 
driving tacks in putting together hoops or 
rims of meal and grain sieves, and who 
prided himself on being able to so drive a 
large headed wrought tack, then called a 
‘*clout nail,” ‘so as. to insure a certain and 
perfect clinch always in the same direction. 
To him was given the job of putting together 
the first sections of nailed hose. This was 
done by lapping one edge of the leather over 
the other as it is now done with the riveted 
hose, and driving two rows of clout tacks, 


clinching them on an iron mandrel. Several 


sections of 50’ each of hose were so made, and 











| subjected to very severe tests, showing no 
| signs of yielding, but in after tests the clinches 
| began to give way, and finally the seams 
ripped. This was mainly owing to the swell- 
| ing of the leather when wet and shrinkage on 
| drying tending to strain and loosen the clinch. 
| The next experiment was driving one row of 
tacks near the outer edge of the leather as it 
lapped over, clinching them on the iron man- 
drel as in the previous case; then a row of 
holes was pierced near the edge of the inner 
lap and the tack inserted from the inside with 
its head resting onthe mandrel. The leather 
was then driven down around the tack by a 
hollow punch; a row of about a foot in length 
of these tacks being so arranged with their 
points exposed, they were turned by a pair of 
round-nose pliers, clinched and driven home 
by light hand hammer. This stood the tests 
well, but it was a tedious and costly process. 


My recollection is that during all these ex- 
periments James Sellers devoted his whole 
time and attention to them. Mr. Pennock 
was almost daily at the shop for a short time, 
/and Mr. Morris only occasionally. I recollect 

one day when all were present. My father 


i] 


‘asked if it would not be possible and better | 
to put another head on the tack instead of | 


| 


clinching it. The next move that I remem- 
ber was seeing my cousin James casting a 
hard pewter composed of tin, lead and cop- 
| per into a single rivet or washer at a time in 
|molds similar to the single mold used for 
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together spring jaws that carried the dies. 
This lever was operated by a foot treadle (the 
old English wrought nail header) and the 
head was struck by two regulated blows of a 
four-pound flat-faced hand hammer. ‘The 
sheet copper for washers was cut into strips 
of a width that would admit of four or six 
washers being cut from them; this was fed 
by hand under two punches, a small one to 
punch the center rivet hole, the large one that 
followed to punch out the washer. The hand 
feed was against a stop precisely as the 
planchets or disks for coins are cut in the 
U. S. Mint. When for economy tinned iron 
rivets and washers came into use the same 
manner of cutting the wire and heading by 


| hand was continued for years before a cutting 





| casting rifle bullets. In this way the rivets | 
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and washers were made for the first section of 
riveted hose. 

The next advance was in making long brass 
molds in which 15 or 20 rivets or washers in 
They 
the gates with 


a row were cast at a single pouring. 
were afterwards cut from 
common hand nippers. A long series of ex- 
periments were tried to get a fusible metal 


ie 4 
5 


hard enough to stand the wear of draggin 
the hose over the stone pavements, and yet 
The 
first cast rivets were very badly proportioned 
1 
16 
the shanks of the rivets a diameter equal to 
No. 6 Birmingham wire gauge, the washers 


not too hard and brittle to rivet well. 


’ 


the heads being ,’,' diameter and 


the same diameter and thickness as the rivet 
As to the length of time that these 
cast rivets and washers were used I am un- 
certain. 


heads. 


evenings and holidays cast and clipped from 
the gates many hundred-weight of them. 
Next in order came copper rivets and 
washers. ‘These rivets were headed by hand. 
No. 8 copper wire was cut into lengths by a 
machine turned by hand crank, then headed 
in half 


dies closed 


thick ; 














My elder brother and myself of | 


and heading machine was invented and 
adopted, but fur punching out the washers 
and using full size sheets of copper or iron 
my father invented and constructed a ma- 
chine; this left the sheets, from which the 
washers were cut, in a useful form for screens, 
or for covering cellar windows instead of 


woven wire, and for various other uses. 


This machine, without any alteration as to 
plan, continues in use to the present time. It 
is also used for perforating sheet iron or steel 
for coal screens and for floors of malt kilns. 

A wooden straight-edge; a shoemaker’s 
leather knife; a rocker or templet, with points 
to mark the places where holes for the rivets 
were to be punched by a hollow leather punch ; 
a hollow set punch to drive the washer home 
and to bring the leather in 
close contact were used. This 
set punch was made like a 
hammer, with an iron handle 
with a broad, flattened end; 
the face of the X end or ham- 
mer portion, drilled out to go 
over the rivet, was faced with 
steel; the end on which the 
blow was struck, soft iron. 
When this set punch was 
grasped by the handle in the 
left hand, a turn of the wrist, 
after the washer was driven 
home, would bring the edge of 
the flat end of the handle on 
to the washer, and hold it 
down while the riveting blows 
were being struck; a set 
punch, to round and finish 
the riveting; a riveting ham- 
mer, an iron mandrel to rivet 
on, were the entire outfit of 
tools when the first riveted 
hose was made. But soon 
machinery had 
First in this 
order came a ratchet arrange- 
ment to feed the strips of 
the washer 
punches, instead of the hand 
feed. ‘This soon led to the 
machine that I have above 
alluded to, in which whole 
sheets of planished copper, 
30° x60", the size then 
and 

much greater length, utilized 
what before was waste. Before the machine 
for cutting the wire into lengths, and by a 
up- 
forming the rivet, was 


lubor-saving 
to be invented. 


copper under 


im- 


ported, iron sheets o 


driven and toggle, 
head 
invented, the germ of all rivet and blank 
of the present 


day, samples of hand-made copper rivets and 


plunger by cam 


setting the 
headers for wood screws 
washers were usually sent to England, and a 
large invoice imported from Birmingham. The 
washers were well enough, but the rivets 
were so rough and irregular in size as to be 
useless for riveting either hose or mail 
pouches, and they found their way to the brass- 
founder's crucible. 
to take the wind 
leather, after they were skirted, and before 
the hose strips were cut, that the hose in use 
would keep straight; machines for cutting 


Screw stretching frames 
out of the sides of sole 


and trimming, beveling and tapering the ends 
where the strips of leather were to be spliced 
together, and simultaneously punching the 


| double row of holes for the spliced rivets; a 


by a lever pressing | 





machine through which the spliced strips of 
leather were fed, the rivet holes automatically 
laid out and punched; all these inventions 
were but the natural sequence of the inven- 
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Jury 3, 1886] 
tion of riveted hose, or leather water tubes, as 
it was called by our English progenitors. 

In the year 1818 letters patent were issued 
to Abraham L. Pennock and James Sellers, as 
joint inventors, for riveted hose and leather 
riveted fire buckets, and in the same year a 
patent for mail bags, either riveted or nailed. 
About the time, or shortly previous to the 
applications for these patents, the firm of 
Sellers & Pennock was formed for carrying 
on the business of making riveted hose and 
fire buckets, mail bags and building fire 
engines. The members of the firm were 
A. L. Pennock, Samuel and James Sellers and 
my father. I am this particular, as out of the 
business, as prosecuted by this firm, arose the 
most important historical patent case that up to 
that period had come before the American 
courts as to the bearing the decision had on the 
rights of inventors, as it was not by any defi- 
nite law, but entirely on English precedents, 
that the case was decided. 


Previous to the formation of the firm, the 
great success attending the use of riveted hose 
by the Philadelphia Hose Company stimulated 
other companies, several of which had riveted 
hose made, but in no instance that I can recall 
without the written consent of the inventors, 
which evidently showed their intention to 
secure their rights by patent. 

During the entire term of the patents there 
were no infringements on the mail bags, 
which were furnished to the Government by 
the firm during the term of and for a con- 
siderable time after the expiration of that 
patent. But not so with the hose. In the 
years 1822 and ’23, there were many infringe- 
ments, not only in Philadelphia, but in 
other cities. Suit was brought against Adam 
Dialogue, who was the figure head, being 
backed by a strong combination, the mem- 
bers of which were known at the time, many 
of whom were personally known by me, but 
whom now it would be invidious to name, as 
none of them are living. The case came before 
the Circuit Court of the United States for 
Pennsylvania, and was tried at the October 
term of 1825 before Judge Bushrod Washing- 
ton, the highest legal talent being employed 
on both sides, Charles Chauncy and Horace 
Binney for the plaintiffs, and Jared R. Inger- 
soll and John Sergent for the defendants. 
My recollection of the case, from which alone 
I am writing, living where I am having no 
opportunity to refer to reports, and no notes 
taken by myself at the time, memory alone 
has to be depended on. I listened to all the 
testimony, heard the arguments of the at- 
torneys, the judge’s charge to the Jury, all of 
which made a lasting impression. This, taken 
into consideration with the fact that it was 
the first case in which I had ever been called 
on to testify, the only case I had then heard 
tried, accounts for my being able to recall it 
after a lapse of over sixty years. It is an 
historical case, as it and another case decided 
about the same time and on the same grounds, 
by Judge Story, became established prece- 
dents of vast importance to inventors, and 
led to modifications of the patent laws, more 
clearly defiuing their rights and what they 
must do to protect themselves. 

There was very little or no effort on the 
part of the defense to invalidate the original- 
ity of the invention. The ground taken was 
that as the experiments and the first hose was 
made for the Philadelphia hose company, 
under the direction of their committee and at 
their expense, the invention belonged to 
them, and as they had not taken out letters 
patent, it was free to the public. It was 
shown that the company had not laid any 
claim to the invention ; their committee for 
the company’s benefit carried out the sugges- 
tions of Mr. Sellers, and had received no con- 
sideration; for their services. Our patent 
laws at that time did not make it obligatory 
on the inventor to make application for let- 
ters patent within any given time. It was 
argued that in this case Pennuck and Sellers 
had permitted thei: invention to be used for 
some months previous to their making appli- 
cation for patent, and therefore it had been 


abandoned to the public. Many English 
precedents were cited; one in particular 


that I remember was the invention of side 
frames for spectacles. The inventor took his 


plans to George Adams, then the mathe- | 





,on a bush. 


AMERICAN 


matical instrument maker and optician of the 
highest standing in London, whose shop, I 
think, was on Ludgate Hill, who from the 
plans given made for the inventor the first 
pair of side frame spectacles. At the same 
time he made a second pair, which after the 
inventor had left with the pair made for him 
he placed in his show window. Within four 
hours of the time they were placed there, the 
inventor in repassing saw them in the win- 
dow. He went into the store, told Mr. 
Adams that it was his intention to patent, 
forbade any others being made, purchased this 
second pair and took them away with him. 
The mischief had been done; the three or 
four hours’ public exhibition, 
proved by several witnesses, lost the inventor 


which was 


his rights, on the ground of abandonment. 

It was such Euglish precedents, and not 
any fixed law, that governed the court and lost 
to the American inventors their rights. An 
appeal was taken to the Supreme Court of the 
United States, and in January, 1829, the 
judgment was affirmed. 


| 





ope 
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Improved Scroll Saw. | 
This machine is designed for pattern | 
maker’s use, but will do all kinds of seroll | 
sawing as well. | 
The frame is built so as to give a broad | 
bearing on the floor, which prevents the sid 





| 
| 





MACHINIST 


~- 


the belt in any direction, and is provided 
with a brake by means of a leather strap 


and is connected to the guides through which 
the shipper rods slide ;_ two coil springs keep 
the shipper up in place. 

The crosshead is made of steel, is very 
light and runs between gun-metal slides ar- 
ranged to take up the wear. Oil cups are 
provided with self-feeders; a durable saw 
clamp is also provided. 

The table is made of strips of hard wood 
battens fastened to 
under side with round-headed screws, with 
washer under the head ; 


glued together, with 
the holes are slotted 
to allow for contraction and expansion. 

The table can be tilted in either direction 
by the hand wheel and gears, which drive a 
worm working in a rack cast on the back of 
the graduated segment, which is bolted to the 
table. 
side of machine, sets the table level. 


A spring stop, shown on left-hand 
To ad- 
just the table for bevel sawing, push the 
clamping handle down, pull out the spring 
stop, then, by turning the hand wheel, the 
When 
set to the proper angle, pull the handle up to 


table can be moved in either direction. 


its place, which clamps the table securely. 

The saw runs in a steel guide or back rest, 
adjustable for different thicknesses of saws, 
and has a guide directly beneath the table, 
which keeps the saw from springing sideways 
when sawing thick stuff. 


IMPROVED SCROLL Saw. 


vibration due to the motion of the reciproca- 
ting parts in that direction. The main bear- 
ing for shaft is cast solid on the frame, is five 
diameters in length, and is self-oiling. 

A back support (partly hidden in the 
engraving) is bolted to the back of frame and 
extends down to the floor with foot similar to 
that on frame ; this gives the machine a bear- 
ing on the floor in three directions, insuring 
steady running. This support has bearing 
for back end of shaft three diameters in 
length with belt pulleys between the bearings, 
allowing for belting in any direction without 
interfering with the frame. 

The tight and loose pulleys are six inches 
diameter for 2}’ belt, and should make 1,000 
revolutions per minute. The loose pulley has 
extra length of hub, is self-oiling, and runs 
This prevents all wear on the 
shaft, and the bush can be replaced in case 
of repairs without much expense. 

The belt shipper is constructed to go on to 


The back rest ¢an be raised or lowered to 
suit the thickaess to be sawed, and clamped 
securely by an eccentric handle. The top of 
saw is guided by a light crosshead, which 
runs in ways adjustable in any direction. 
The tension on the saw is produced by two 
wooden springs fitted to iron sockets, and 
To this is 
fastened a strap, which carries the 


connected together with a cord. 
upper 
crosshead, and also a steel hood for connect- 
More 
given by the side screws, shown in cut. An 


ing the saw. or less strain can be 
eccentric handle holds the whole securely, and 
allows it to be moved up or down to suit the 


different lengths of saws. 
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fastened a cord, which passes over a pulley 


_on the side of the post, and down within easy 
which passes over the top of balance wheel 


reach of the operator. By unhooking the 
saw and pulling on the handle attached to the 
end of the cord, the whole upper rigging can 
clear of the table if necessary, 
allowing the work to be passed over the saw. 


be swung 


When swung into position, it is as rigid as it 
would be without the joints. 

The manufacturer is Wyman Eaton, Little 
Falls, N. Y. 
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Report of Railway Master Mechanics on 
Shop Tovls and Machinery, 


Your committee on shop tools and machin- 
ery beg to herewith submit the following re- 
port. By dealing with but one subject the 
committee hoped to gather more valuable and 
accurate information than would likely be 
obtained if an attempt were made to covera 
larger and wider field. They accordingly 
caused to be issued for distribution the fol- 
lowing circular : 

‘* Please state if you have used milling ma- 
chines instead of planers for surfacing work. 
State kind of work surfaced, and difference 
of time in favor of either machine. 

‘**It is not necessary to give the number of 
hours occupied by a machine in performing 
a certain amount of work; the result, if 
given in form of a percentage in favor of one 
or the other machines, will answer quite as 
well, the object being simply to ascertain 
which is the cheaper method, and to what ex- 
tent.” 

Replies to this circular were received from 
ten members, five of whom reported more or 
less experience with milling machinery. 

Mr. J. Davis Barnett believes that the value 
of milling begins and ends with small sur- 
faces; that when large surfaces are to be 
dealt with, the expense of keeping up cutters 
runs away with all the profit. 

Mr. Jacob Johann considers the milling 
machine as the equivalent of half a dozen 
special machines, and is decidedly in favor of 
special machinery. 

Mr. A. M. White thinks there is a gain of 
ten to twenty per cent. in favor of milling, 
where the work is of such shape that the cut- 
ters can work freely. 

Mr. H. N. Sprague has milled rod boxes 
successfully for several years at a much less 
cost than planing, but is of the opinion that 
the great cost of cutters for other work neu- 
tralizes what advantage the milling machine 
may have over the planer. 

Another member writes that in the estab- 
lishment with which he is connected milling 
is almost the only method used for finishing 
the strap fits of rod boxes. The bottom, 
sides and ends of flanges are surfaced at one 
cut, as accurately as can be done by an ex- 
pert on a planer, and at about half the cost 
for labor, the same help having been trans- 
ferred from the planer to the milling machine. 

He considers the milling machine as pos- 
sessing advantages over the planer for sur- 
facing many kinds of both large and small 
work. When cutters of any considerable 
size are to be used he thinks they should be 
made with inserted and adjustable teeth ; that 
is, the teeth should be held in an iron or steel 
head, as this admits of easily replacing them 
when they become broken or badly worn. 

To those who believe that only small work 
can be advantageously surfaced by the milling 
process, he refers to the huge milling ma- 
chines known as the rotary planer, so suc- 
cessfully used by bridge and roof builders for 
finishing ends of chords, posts and other 
members of siructural work. Here is milling 
on a large scale. A cast or wrought iron 
head in which are held many cutters similar 
to those of the lathe and planer, simple, cheap 
and effective, a machine capable of surfacing 
work 48 inches in width, and of indefinite 
length, with such rapidity and accuracy that 
the planer ceases to be a competitor, and he 
thinks it fair to assume that a similar machine 
would back off cylinders as quickly and as 
accurately as it does the work upon which it 
is commonly engaged, 

This member is also of the opinion that 
the common idea that large milling tools are 
too expensive to be of practical value is not 
well founded. Large milling cutters, if fitted 
with inserted teeth, are not more expensive 
to keep up than a given number of lathe and 
planer tools of similar dimensions, 

If, however, large cutters have to be made 
from the solid, thus giving the tool dresser an 
opportunity to undo the machinists’ labor of 
days and perhaps weeks, we are dealing with 
unsafe methods rather than with wrong prin- 
ciples ; with such cutters the rotary planer 
would surely become a complete failure as a 





labor saver; therefore, they who attempt to 
|do any considerable amount of milling with 
|large solid cutters are not likely to become 
converts to this method of surfacing work. 


An important improvement in this machine | But with the well-designed milling machine 


is that the saw never need be removed, and 
passed through the work for inside sawing. 
The main post has a strong hinge at the top, 
where it joins the ceiling. The back brace 
also has a hinge at its extreme end and one 


about two feet from post. To this joint is 


and properly constructed cutters, he believes 
the question of milling and planing will in 
very many cases be decided in favor of the 
former machine. 

D. A. WIGHTMAN, ) 


A. J. PITKIN, - Committee. 
F. B. MIuEs, 





+ 






Simplifying Machines. 

















































































Machines as first constructed are usually 
more or less complex, and invention plays as 
prominent part in simplifying as in originally 
creating the device. 

It often happens that when other heads 
study the machine, they are able to improve 
it by dispensing with a large quantity of the 


form a given action. 

A button-hole machine of very complicated 
design was recently presented to a machine 
manufacturer, with the request that he bid 
for a contract to make the machines in quan. 
tity. 

It was stated to the writer, by the manufac- 
turer in question, that should he contract to 
make the machines, about one-half the pres- 
ent complicated mechanism of the machine 
would be at once discarded, yet all operations 
now performed by the machine would still be 
executed. 

In another case by the same manufacturer, 
three machines were required to do, in three 
distinct operations, certain work on articles 
made from sheet tin. 

By the simplifying method, two machines 
were dispensed with, and all three operations 
performed practically at the same time by 
one machine. 

These methods are the true ways of reduc- 
ing cost of manufacture. We might also add 
that true invention as applied to machinery, 
lies notin scheming out a complicated mechan- 
ical device for performing given operations, 
but in reducing the whole matter to its lowest 
mechanical terms. 
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Schuhmanw’s Automatic Cut-Off Engine. 








In this engine no especial attention is called 
to particular form of bed plate or other parts. 
The particular features are the valve used, 
and the means employed to bring about sharp 
cut-off, free exhaust and small clearance. 

Fig. 1 shows a plan, and the 
cut below an elevation of this 
engine. 

The valve gear consists of a 


valve, the latter being driven i 
by a separate eccentric, and the 
point of cut-off is adjusted ac- 


or lowering, the cut-off eccentric 
rod thus decreasing or increas- 
ing the travel of the cut off 
valve. 

The cut-off valve is connected 
to a rock arm which is keyed 
to a rock shaft, and on the 
outer end of this rock shaft is 
a curved rock arm, which may 
be called a segmental arm, over 
which slides a box sleeve 
having adjustable gibs at the 
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mechanism required by the inventor to per- | 


di he load 
engine by the governor raising (fac 


eccentric rod has a jaw, or double hook, 
bored out to receive hardened steel bush- 
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‘below to allow the jaw to be dropped |over), and vice versa. This helps to reduce 
‘over the trunnions. Then the steel bushings | the travel of the sleeve on the segmental arm. 
are pushed over the trunnions and into| The valve is shown in Figs. 4, 5 and 6. 
the bore of the jaw, thus locking the | The steam cylinder has the usual steam ports 
eccentric rod to the sleeves. The bushings ¢ ¢, but where the exhaust port is usually 
are prevented from coming out by little set- | located, there is in this case a steam chamber 
screws, as well as by the suspension links |S, which is in communication with the inlet 
from the governor, which are connected to|J. A distance piece D is bolted to bridge ; 
the same trunnions. The governor is of the the upper face of this distance piece is 
Porter type; its connection to the sliding |almost an exact duplicate of the valve face on 
| sleeve is plainly shown in the cuts and does |the cylinder, cavities a a representing steam 
not need further description. | ports. 

The valve proper con- 
sists of frame A, to which 
is bolted the coverplate 


valve is always in com- 
munication with the steam 
chamber 8. The balancing 
of the valve may be des- 
cribed as follows : 


allows the steam in port 7 to exhaust into the 
valve chest H, live steam will at the same 
moment enter cavity a from the recess ), as 
shown in Fig. 6, or 0 ce versa, as shown in 
The result is that the pressure 
forcing the valve to its seat will be uniform 
throughout the stroke. The cavities @ @ are 
made very shallow so as not to waste much 
When used in connection with 
link motion or other variable cut off, where 
the exhaust closes early in the stroke (as on 
locomotives for example), the compressed ex- 
haust steam has atendency to lift the valve off 
its seat while recess @ is still filled with live 
steam. In order to counteract this, small leak- 
off holes ¢ ¢ are placed in the cover ? insuch 
a position that when compression begins the 
steam in cavity @ will gradually escape. 

If the top face of the distance piece was 
an exact duplicate of the valve face on the 
| cylinder, the valve would be perfectly bal- 
( 


P. The interior of the | 

















Fig. 4. 


Fig. 6. Fig. 5. 











time of nove of the eccentric, because | project inward (See Fig. 5) in order to 
raising and lowering the eccentric rod has the | counteract the lifting tendencies of the parti- 
same effect as if the cut-off eccentric was | cles of steam that find their way between the 
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ScHuHMANN’s Automatic Cut-Orr ENGINE. 
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anced in every position; but as 
the slightest leak or jar would 
cause the valve to leave its seat, 
it is necessary to have the top 
face somewhat larger, so as to 
have a preponderance of pressure 
towards the cylinder to insure 
tightness, therefore it is not 
claimed that this valve is perfect - 
ly balanced, but it is claimed 
that it has less friction than any 
other balanced valve that takes 
up its own wear; this will be- 
come apparent by considering 
the absence of packing ring or 
balance strip friction and the 
balancing influence of cavities aa 

Fig. 6 shows the application 


It will easily be understood that raising or, The pressure of the steam against the in- | of this valve with the Meyer cut-off, as suited 
lowering the sleeve on the segmental arm | side of cover P is neutralized by the over- 
will increase or decrease the throw of the | | hang of the valve over the valve seat on the | 
cut-off valve ; at the same time this alters the | cylinder ; the sides of the valve from A also | 


for marine engines. When used in combina 
tion with the Schuhmann’s valve gear, the 
construction is essenlially the same as Fig. 6; 
this is shown in Fig. 1, and needs no further 
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Abstracts of Topical Discus- 
sions and of Papers at the 
Chicago Meeting of the 
Mechanical Engineers. 


STANDARD PIPE THREADS. 

The committee which is 
considering this matter re- 
ported as follows : 

The committee has been in 
communication with the manu- 
facturers of wrought-iron pipe 
in the United States, and also 
with the manufacturers of 
brass and cast-iron fittings. 
A committee representing the 
Pipe Manufacturers’ Associa- 
tion has been appointed to 
confer with this committee; 
there has also been a com- 
mittee appointed by the Cast- 
Iron Fittings Association, at a 
meeting held in New York, 
May 12, to confer with the 
Pipe Manufacturers’ Com- 
mittee, to consider the question 
of a standard pipe thread. A 
vote was passed at a meeting 
of the Brass Manufacturers’ 
Association, held in Pitts- 
burgh, May 11, 12 and 13, 
expressing their approval, and 


ends and trunnions on the sides. The cut-off | Slipped around the shaft in a direction oppo-; rubbing surfaces. In order to neutralize the | extending offers of hearty co-operation in re- 
site to the shifting of the rod, that is, raising | variations of pressure in the cylinder ports | gard to any action which may be taken by the 
the rod will make the movement of the cut-| 77, a recess ) is cast in each end of the cover Pipe Manufacturers to accomplish the desired 
ings, which fit the trunnions on the sliding | off valve somewhat later in relation tothe P, and this recess is so located that the| result in the matter of a standard gauge 


sleeve; these holes in the jaw are cut out| crank motion (assuming the engine to run | moment the valve arrives into a position that ‘for pipe threads. 
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George H. Babcock read an excellent paper 
on substitutes for steam. He showed that 
almost from the time of Watt efforts had 
been made to supersede steam by the use 
of some other fluid than water. These efforts 
he concluded had not up to this time been 
successful. He says: 

‘*As is well known water has the highest 
specific heat (with two exceptions only, 
bromine and hydrogen) of any known sub- 
stance, and in passing from a liquid state to 
a vapor it renders a larger quantity of 
heat latent than any other known liquid.” 

These facts were taken to point to a proba- 
bility of economically supplanting water as a 
fluid for vapor engines. Since the develop- 
ment of the dynamic theory of heat he thought 
that such wild statements as are made re- 
garding the efficiency of other fluids as com- 
pared with water, were not creditable. 

The author then goes on to describe Cart- 
wright’s engine, in which it is proposed to use 
‘‘ardent spirits or ether.” He then goes on 
to describe other forms of engines, and, 
amongst other conclusions, arrives at the 
following : 

It becomes evident, therefore, that a suc- 
cessful substitute for steam in motive power 
cannot be found among vapors, and most 
probably, if found at all, it must be among 
permanent gases. By a bountiful provision 
of nature, an equally free and exhaustless 
supply of a perfect gas—atmospheric air— 
has been provided, which has several elements 
of value in the problem. As it requires 500° 
of heat to double its pressure at 39° Fahr.— 
the point of greatest density of water—it 
may be heated to a very high temperature 
before it reaches a practical limit of pressure. 
{t is a poor conductor of heat, and does not 
condense when cooled; therefore it will suffer 
less loss from being used in a cool cylinder. 
Being a supporter of combustion, the fuel 
may be burned within the working fluid, and 
the loss due to the furnace avoided. It also 
offers the opportunity of recovering a larger 
share of its rejected heat to be used again. 
In a steam engine the only use to which this 
rejected heat can be put is in heating the 
feed water and air for combustion, and only 
a small fraction, not over }, can be utilized in 
that way, while with air, Rankine estimates 
that as much as 90 per cent. of the heat in 
the exhaust may be retained for use, by a 
device invented by Stirling, known as the 
‘* economizer ” or ‘‘ regenerator.’’ ‘There are 
disadvantages, however, peculiar to air, 
among which are its bulk and the necessity of 
initiating motion by external power. The 
former is overcome by compression before 
heating, and the latter may yet be provided 
for in some simple manner. 


* * * * 


Are there still further possibilities of 
economical development of power? Probably 
not in the line of pressure engines. But 
science already points to the possible con- 
version of heat directly into electricity, and 
if that can be done without too great a loss, 
the electrical engine may yet become a promi- 
nent rival of the steam or air engine. The 
conversion of 90 per cent. of electrical energy 
into mechanical work is not beyond reason- 
able expectations, even if it is beyond present 
attainment, and if the heat of combustion can 
be converted into electricity with a loss of 
only 10 per cent.—which is supposable—we 
then should get a horse power for .22 ofa 
This would be a 
saving of 30 per cent. over the best probable 
result with air engines, or 85 per cent. over 
the best results yet attained with steam. 

With these possibilities before us and the 
still further possibility of the direct conver- 
sion of heat into available power with not 
over 10 per cent. loss—by some means yet to 
be discovered—who shall say there is not 
ample scope for invention and experimental 
research? We may, however, safely con- 
clude that it lies not in the line of ‘‘ binary 
engines,” or the substitution of other liquids 
for water, or other gases for air. 


pound of coal per hour. 


Is steam, therefore, doomed to be super- 
Even if rob}ed of its 
position on the throne of power, it must ever 


seded? By no means. 
remain one of the most useful servants of 
man .Its large specific and latent heat render 
it the best attainable medium of transferring 
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heat within a certain range of temperature, | 
from the furnace to the place where it may be 
wanted for various processes, and even now | 
it fills a larger field in that direction than it 
does as a prime mover. So far as now ap- 
pears, it need fear no successful substitute in 
that field. 

Mr. Crane presented a lengthy discussion 
of the paper, mainly in the line of showing 
remarkable results obtained from tests of the 
carbon bi-sulphide engine. 

Remarks were made by several members 
condemnatory of this engine. Mr. Walker 
thought it might show good economy, but it 
created offensive odor, and was otherwise 
objectionable and dangerous. 

Mr. Crane said there was no odor from the 
engine he tested. 

Mr. Babcock thought it might be possible 
to prevent the odor long enough for a test, 
but not for any great length of time. He 
called attention to thé fact that while this en- 
gine was in operation in New York, per- 
mission could not be obtained for a fair test 
to show whether it was doing what was 
claimed for it. 
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When large quantities of bolts are cut it 
takes considerable time to run the nuts on 
them. We noticed at the Chicago, Rock 
Island and Pacific Railroad shops, at Chicago 
a simple device to save time in doing this. 
It was simply the bell mouthed center some- 
times used by machinists for driving round 
rods in hand tooling or polishing the ends, 
in which friction between the surface of the 
bell mouth and the work does the driving. 

A center or chuck of this kind is mounted 
on @ spindle in a head on the bench by the 
bolt cutter. This runs at high speed. A 
nut is started on the bolt, one thread then 
pushed into the bell mouthed chuck it is 
turned on the desired distance about as quick 
as it can be handled It is one of those 
simple things, costing about ten dollars, that 
saves a good deal of time in a year. 

We noticed at these shcps that only two 
sheets are used for the circular shells of 
boilers. These are }" thick, a little heavy to 
handle, but make nice work. 

Mr.Twombly places the throttles of all road 
engines in the front end, with outside con- 
nection. 

The standard shrinkage for steel tires is ; 5 
the diameter. 

= 7 


The fare ov the Second and Ninth avenue 
elevated roads has been reduced to five cents 
for the entire day. The result is that travel 
on these roads between commission hours 
has more than doubled. 
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One Cause of Fire from Smoke Stacks. 





By Rosert E. Masters. 





Some time ago the American MAacuInist 
contained an article, which said in substance: 
If the real origin of many fires that were 
charged to incendiarism could be traced they 
would be found to be the result of careless- 
ness, thoughtlessness, or spontaneous com- 
bustion from storing away greasy waste, over- 
alls, ete. 

Here is a case (which comes under the head 
of the first two named causes) of a fire in the 
engine room of an elevator, and situated as 
the elevator is in the neighborhood of lumber 
yards and factories, with the wind blowing a 
gale at the time of the fire, would have re- 
sulted in serious loss had it not been for the 
active service of the fire department which 
kept the fire confined to the engine room 
until it was extinguished. 

There had been no fire in the furnace or 
anywhere about the elevator, except in the 
stove in the office, for three days, and they 
were at e loss to know how the fire originated. 
After the fire, several, myself among the 
number, went into the engine room to investi- 
gate. 
had an arched opening in it, the engineer had 
built a closet, the wall of the stack forming 


We found on the side of the stack that | 





one side of the closet, the archway in the 
stack inside of the closet with a thin piece of 
sheet iron nailed over it. 


When digging around among the rub- 
bish in the bottom of the closet to see if I 
could find the remains of any greasy waste or 
overalls, I noticed the smoke coming through 
between the brick wall and the sheet iron 
plate, there being quite a crack where the 
sheet iron had kinked in places between the 
nails. I procured a bar and pried the sheet 
iron off, and found the soot in the bottom of 
the stack all on fire, not a drop of water 
from the hose having come in contact with it. 
As soon as the proprietors of the elevator 
saw this, they felt satisfied it was from that 
the fire originated. 

The sketches Figs. 1 and 2 will give an 
idea of the situation before the fire, and may 
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Fire From SMOKE STAcks. 


prove a caution to others. Fig. 1 is a view 
standing in the engine room looking towards 
the stack and into the closet; Fig. 2 side 
view of stack looking through the closet; A 
is stack; B pipe from furnace of portable 
engine; ( pipe from office stove, from which 
it is thought the soot ignited; D closet; 2 
arched opening into stack; / sheet iron 
plate nailed over arched opening; @ piles of 
hemp and rubber packing in the closet right 
under plate /'; H pile of soot found on fire 
after fire department had left; J clothing 
hanging in closet on the side of the stack and 
back part of the closet directly over plate /’. 

The conclusions were that sparks from the 
soot had got among the clothing or in the 


|hemp packing, but had this fire occurred a 


little later at night it would no doubt*have 
been charged to incendiarism. 
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LETTERS FROM PRACTICAL MEN, 





Locomotive Firing and Management. 
Editor American Machinist : 


I have noticed in mechanical journals of 
late more than the usual criticisms on the 
extravagant use of fuel by locomotive fire- 
men. With an experience of ten years as 
fireman and engineer it seems to me that 
there is room for criticising some of these 
criticisms. 

Amongst other suggestions for saving fuel 
the premium system is strongly advised. 
Those who advise this show, I think, some- 
times a lack of sufficient information on 
the subject. In the first place do locomo- 
tive firemen show less intelligence in per- 
forming their work than those firing other 
kind of boilers, or than men engaged in other 
kinds of work in this country? I am in- 
clined to think they do not. We cannot 
expect all the men engaged in any kind of 
work to give it their whole attention, or to 
perform the work as carefully and _ intelli- 
gently as they might do. Further, a green 
man in firing, or in doing any other kind of 
labor, cannot be expected to do it as well as 
a man who has been at it for a considerable 
period. 

A locomotive fireman who has been on a 
locomotive three or four years is generally a 
good fireman and economical in the use of 
fuel, from the simple fact that it is usually 
easier to keep steam upon an engine when 
the firing is done carefully and intelligently, 
than when it performed indifferently and 
carelessly. 

The premium system will not always work just 
right, for the following reasons: All locomo- 
tives are not exactly alike, even of the same 
class or build. The same attention is not 
given details when engines are being over- 
hauled in different shops. There is differ. 
ence in the work performed. Different fuels 
are used, and there is difference in the water 
in use on different lines. Some roads, notice- 
ably the P. R. R., have adopted the premium 
system, but they have each class of engines 
as nearly alike as possible, and also notice 
particularly any slight improvement that may 
make the operation more economical. In 
general railway practice the design of boiler 
has something to do with the economical use 
of fuel, as for instance engines with deficient 
heating surfdces will require more draft and 
more hard firing than one with sufficient 
heating surface, in order to keep the necessary 
steam pressure to do the work required. A 
fireman on the former engine will have all his 
attention directed to trying to keep steam up 
by any means possible, and will give but little 
attention to economical methods that may be 
suggested to him. A great many locomotives 
are not provided with proper dampers at each 
end of ash-pan, therefore, when the engine 
has steam shut off there is a continual rush of 
air into the fire-box that causes the fuel to be 
consumed rapidly and wastefully, and also 
causes the steam to increase in pressure and 
waste away at the pop valve. It might be 
truthfully said that the waste of fuel from 
unnecessary draft alone is enormous; also 
that it might be easily remedied. Some roads 
do not keep the mud washed out of their 
locomotive boilers as thoroughly or as often as 
they might, and it is a fact that many boilers 
have very inadequate openings to enable the 
men who wash them to get all the mud out. 
Frequently flues are more or less stopped up. 
Engine may be blowing or valves a little out 
of proper adjustment, so that locomotives are 
not always theoretically perfect. 

Something might be said about the way 
some engineers keep the water line con- 
tinually fluctuating, or of the way they use 
steam in the cylinder, although it may be 
said in palliation for these offences that engi- 
neers are generally expected to make time if 
possible, and engines are usually loaded to 
the utmost limit, in fact frequently over- 
loaded, so that it is impossible to give eco - 
nomical management of the engine all the 
attention that it may deserve. 

It is a well-known fact that many advances 
have been made of late years in draft appli- 
ances for locomotives, and -we hear of some 
improvement almost every day; still, it is a 
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notorious fact that there is more fuel con- | motive Works, Dunkirk, N. Y.; John Head- 
sumed in the most economical locomotive | den, Rogers Locomotive Works, Paterson, N. 


than there ought to be, and we may con 
fidently hope that draft appliances may be 
still improved so as to reduce the fuel con- 
sumed at least from one-third to one-half the 
present amount. 

To conclude, why do not some of the wise- 
acres, who have so much to say about careful 
firing and the waste of coal, get up some plan 
whereby the great waste of exhanst steam may 
be saved and the heat in it turned to some 
good account instead of being ejected from 
the smoke stack ? 
if at all, without increasing the amount of 


It must be accomplished, 


machinery, as there is really too much of that 

about a locomotive at present. V0 Gs 
——____ «go —_——— 

Convention of Railway Master Mechanics. 

The Nineteenth Annual Convention of the 
American Railway Master Mechanics’ Associ- 
ation, in Boston, last week, was one of the 
most successful since the Society was founded. 
Witn an attendance of over a hundred mem- 
bers, representing thousands of miles of rail 
road, from Maine to Texas, and two or three 
times as many visitors, including a large 
number of ladies, the interest was never al- 
lowed to flag from the first session on Tues- 
day morning until the final adjournment on 
Friday. Thursday being the anniversary of 
the Battle of Bunker Hill, and a full holiday 
in Boston, no session was held on that day. 
Everything that Boston people could do for 
the members, their wives and friends in at- 
tendance, to make their stay pleasant, was 
done. A diuner, excursions and social enter- 
 tainments at the hotel headquarters were some 
of the pleasant features that will long be re- 
membered. 

The session on Tuesday was opened with 
prayer by Rev. Dr. Perin, and a welcome ad- 
dress by Mayor O’Brien. Next came an ex 
cellent address by President Barnett, the Sec- 
retary and Treasurer’s reports, topical discus- 
sions, and the realing and discussion of reg 
ular committee reports. 

The following committees reported: Im 
provement in Boiler Construction ; Standard 
Driving Wheel Centers, and Standard See- 
tions of Tire; Driving Wheel Brakes; to 
What Extent is Their Use Advisable, and 
Best Method of Application ; Balanced Slide 
Valves; Best Plan of Cleaning, Removing 
and Resetting Flues; Shop Tools and Ma- 
chinery ; Hammer Blow Test of Locomotive. 

The Secretary's and Treasurer’s reports 
showed the Association to be in a good con- 
dition, both as to membership and finances. 
There were ten honorary, fourteen associate, 
and 245 full members, making a total of 264, 
as against 236 last year. 
bers were added during the sessions of the 
Convention. All bills had been paid, and a 
balance of over $400 was on hand. This 
was exclusive of the ‘** Boston Fund,” which 


Several new mem- 


now amounts to $5,600, 

Among the members present were the fol- 
lowing: J. Davis Barnett, president, Mid- 
land R. R., Port Hope, Ont.; William Wood- 
cock, first vice president, Reading R. R., 
Elizabeth, N. J.; Jacob Johann, second vice- 
president, Chicago & Atlantic, Huntington, 
Ind.; J. H. Setchel, secretary, Brooks Loco- 
motive Works, Dunkirk, N.Y.; Geo. Richards, 
treasurer, Boston & Providence, Boston; H. 
Anderson, Chicago; R. W. Bushnell, B. C. 
R. & N., Cedar Rapids, Ia.; John Black, C. 
H. & D., Lima, O.; R. H. Briggs, C., O. & 
S.W., Elizabethtown, Ky.; F.G. Brownell ,B. & 
L., Burlington, Vt.; Chas. Blackwell, N. & W. 
Roanoke, Va., John Bean, C. & C.,Canton,O.. 
John Campbell, D. V., Delano, Pa.; N. E. 
Chapman, Philadelphia, Pa.; H. L. Cooper, 
L. E. & W., Lafayette, Ind.; John 8S. Cook, 
yeorgia R. R., Augusta, Ga.; Allen Cook, C. 
& E. I., Danville, Ill.; M. L. Collier, W. & A., 
Atlanta, Ga., W. C. Ennis, N. Y., S. & W., 
Wortendyke, N. J.; L. Finlay, Little Rock, 
Ark.; W. A. Foster, Fitchburg R. R., Fitch- 
burg, Mass.; I. W. Fowle, V. & M. & N. O. 
& N. E., Meridian, Miss.; G. A. Ferguson, 
B. C. & M., Lake Village, N. H; A. Fen- 
wick, G., B., W. & St. Paul, Fort Howard, 
Wis.; H. D. Gordon, P., W. & B., Wilming- 


ton, Del.; W. L. Gilmore, L. 8. & M. S.. 


Cleveland, O.; M. L. Hinman, Brooks” Loco- 





J.; B. R. Harding, R. & G., Raleigh, N. C.; 
J.C. Haggett, D., A.. V. & P., Dunkirk, N. 
Y.; Geo. Hackney, A., T. & S. F., Topeka, 
Kan., N. W. Howison, C. & P., Mt. Savage, 
Md.; J. N. Lauder, Old Colony, Boston, 
Mass.; H. L. Leech. Boston; Wm Lannon, 
Washington, D. C.; James Meehan, C., N., 
O. & T. P., Ludlow, Ky.; G. F. Morse, Port- 
land Locomotive Works, Portland, Me.; Jas. 
McGlenn, Carolina Central, Laurenburg, N. 
C.: J. S. McCrum, M. R , Ft. S. & G., Kansas 
City, Mo., Wm. Montgomery, N. J. Southern, 
Manchester, N. J.: Thos. Millen, N. Y. C. 
& N., New York; C. W. Mills, R. & P., Roch- 
ester, N. Y.; L. C. Noble, Houston & Texas, 
Central Houston, Tex.; L. B. Paxson, P. & R., 
Reading, Pa., P. J. Perrin, Taunton Loco- 
motive Works, ‘Taunton, Mass.; G. H. Pres- 
cott, T. H. & I., Terre Haute, Ind.; John 
Player, ©. of Iowa, Marshalltown, Ia., Amos 
Pillsbury, Eastern, Boston; E. M. Roberts, 
Ashland Coal & Mining Co., Ashland, Ky.: 
W. J. Robertson, Cent. V., St. Albans, Vt.; 
W. A. Stone, N. Y. & N. E., Norwich, Conn.; 
Henry Schlacks, Illinois Central, Chicago ; 
D. O. Shaver, P. R. R., Pittsburgh, Pa.; H. 
N. Sprague, Porter Locomotive Works, Pitts- 
Pa.; Wm. Smith, B. & M., Boston; 
Stevens, L. S. & M. S., Cleve- 
land, O.; W. H. Selby, Moberly, Mo.; 
O Stewart, Fitchburg, Charleston, Mass.; 
F. A. Stinard, N. Y. & G L., Pompton Junce., 


burgh, 
Gs Ws 


N. Y.; W A. Short, O. & L C., Malone, N. 
Y.: H. Tandy, Canada Locomotive Works. 


Kingston, Ont.; F. M. Twombly, Old Col 
ony, Boston; T. B. Twombley, C. R. I. & P., 
Chicago; A. W. Twombly, Taunton, Mass.; 
W. F. Turreff, C. C. C. & I., Cleveland, O.; 
J. K. Taylor; B. & L., Boston; John Thum- 
ser, Seymour, Ind.; A. B. Underhill, B. & A., 
Springfield, Mass.; S. W. Wakefield, C., R 
I. & P , Keokuk, Ia.; J. E. Wiggins, S. P. & 
T. N., Marshall,Tex ; D. A. Wightman, Pitts- 
burgh Loco. Works, Pittsburgh, Pa.; H. A. 
Whitney, Intercolonial, Moncton, N. B.; M. 
N. Forney, New York; F. W. Dean, Taunton, 
Mass.; F. B. Miles, Phil.; Angus Sinclair, 
Chicago; James Sedgely, Cleveland, O.: 
Charles A. Ball, Brooklyn Elevated, Brook- 
lyn, N.Y.; C. W. Walker, Portsmouth, Va.; 
W.N. F.ahavan, Allegheny, Pa.; G. W. Et- 
tinger, Richmond, Va.; Isaac W. Clark, Fay- 
etteville, N. Y.; E. L. Weisgerber, Newark, 
O.; C. E. Smart, Mich. Cent., Jackson, Mich.; 
L. M. Ames, Jersey Shore, Pa.; G. A Cool- 
idge, Charlestown, Mass.; Clem Hackney, A. 
T &S. F., Topeka, Kan.; H. D. Garrett, P. 
R. R., Philadelphia. 


PRESIDENT’S ADDRESS. 


President Barnett opened his address by 
expressing his pleasure in meeting and greet- 
He believed that 
Boston is the most charming city to visit on 


ing the members again. 


the continent, and referred to the convention 
held there fourteen years ago, when the asso- 
ciation was welcomed and its finances then 
strengthened. 
urer and secretary’s reports showed a bal- 
ance on the right side, and mentioned with 
sorrow and regret that five members had gone 
tion. After a pleasing reference to the pres- 
ence of so many ladies, the president con- 
tinued as follows: 

This morning, more particularly to our 
working and junior members, I wish to speak 
a few words on the ‘* uncertain in locomotive 


’ 


engineering,” and how we can best reduce it. 
The certain is the concrete results of past ex- 
perience ; it is familiar, prosaic, and it fails 
to keenly interest or stir us; but that which 
is still uncertain, still undefined, the test or 
experiment our friend has in hand, the prob- 
lem we are trying to solve —-these uncon- 
sciously draw out our enthusiasm—as we thus 
hope to obtain one more point of indisputable 
fact, to make the foundation of our daily 
practice more firm, to take another and a 
closer grip on nature; aud it is this continu- 
ally obtaining, this breaking down of the 
barriers, this wider survey and clearer plot- 
ting of what recently was an unknown terri- 
tory, that gives the growing interest to our 
profession, and to these our annual reunions. 





Critics (and not necessarily unfriendly 





|nent and closely related, the sequence 


over to the majority since last year’s conven- | 
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critics) have said that individually in conveu- 
tion we make contradictory statements, and 
collectively our published proceedings are 


conspicuous by the absence of definite con- 


clusions and formulated results. 

It seems to me that there is small cause for 
wonder that statements appear to be contra- 
dictory, when it is considered how numerous 
are the differences in metal, in fuel (and I can 
add, in men); how great the variation in 
service the materials are put to; and also 
over how many substances one word is 
stretched to cover. May I illustrate? We 
commonly use the words ‘‘ soft coal” as it 
were a Single definite, almost elementary sub 
stance, ignoring the fact that the varieties 
from the same bed and seam are numerous, 
and that two specimens which chemical an 
alysis shows to have practically equal per- 
centages of the same constituents, are seen to 
behave very differently when distilling on the 
grade, yielding different residues, as well as 
showing large variation in calorific power. 

‘*Steel”” is another common instance 
illustration. What a bewildering variety of 
substances with highly differentiated quali- 
ties does this word cover, and how wide the 
differences necessary in its treatment, from 
tool steel injured by high heat to boiler plate, 
which is made dangerous to human life if it 


in 


has been worked at low or colorless heats. 

Therefore, when circumstances so greatly 
differ, and the use of a similar word is so far 
from implying that a similar substance is re- 
ferred to, should it be a matter of surprise if 
a member's statement that so-and-so is black 
is directly followed by another’s that it is 
white ? 

The thought I desire to impress upon you 
is the necessity for noting and fully stating 
all the qualifications or circumstances limit- 
ing the observed fact; we shall then see these 
apparently diverse statements fall into parallel 
line, and the conclusion (in many, if not most, 
cises endorsed{by the majority) show that it is 
yrey, or a mixture both of black and white. 


All the circumstances qualifying, in- 
tluencing, or seemingly only coincident 
with an observed experiment, should be 


For the trend of modern scientific 
research, is to show that it is the small cir- 
cumstance (so small and apparently so trivial 
as to be overlooked for years) that proves to 
be the missing link, the missing ward in the 
key that unlocks the puzzle, showing the 
complete yet simple operation of cause and 
effect. 

We need to educate the closely observant 
eye, that will not be deceived by superficial 
appearance into lazily concluding that the 
apparently familiar result is exactly the old 
well-known incident, with nothing but the 
old lesson to teach, and the old law to en- 


noted. 


force. 

Hence the value of seeing any fact in 
physics, or any experiment, with our own 
and also, because of the liability to 
usual deception, of seeing the same thing 


eyes ; 


through the eyes and mind of one or more 


He was glad to say the treas |independent observers, of noting the points 
, J > | 


brought out, that to them seem most promi- 
or 
order in which they follow, and their relative 
proportion to and influence the one on the 
other. 

We can, I think, best get into this good 
habit 
due to time and business calls—by 


considering the pressing limitations 
free, 
and 


mutual exchange of experiences, our 


| Association is based on that belief, but each 


statement we make, to be current at its full 
value, must be specific, something more than 
**T don’t think so.” 
Let us strive to give the why, as well as to 


a flat contradiction, or an 


state the naked fact, that in our observation it 
is so. 

We can by striving get the why; for it is 
certain that regalarity and eterual law reign 
throughout the most diverse results. This is 
our unshaken foundation. If results seem to 
vary, it is because we either do not know, or 
have not observed the conditions that insure 
The defect for 
nature’s laws know ‘‘ neither variableness or 


” 


success. is in ourselves, 


shadow of turning. Open eyes, unblinking 
observation, energy and freedom from fore- 
that 
nature is deceitful, but she does not disclose 


gone conclusion are hecessary ; not 
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her hidden charms except to those 
ardently seek them. 

Foregone conclusions are a fruitful source 
of error. Let us for an illustration turn 
again to steel, used successfully to sustain 
rolling friction, yet a failure when inferential 
reasoning led to its application to resist rub- 
bing or sliding friction. To make a fair trial 
of the rolling of steel tires on steel rails, was 
to recommend the exclusive use of steel, it 
did its work so well, had so long a life, such 
little frictional resistance, and possessed such 
high powers for resisting abrasion; yet the 
attempt to slide one polished steel face upon 
another, as an eccentric inside its strap, or a 
crosshead upon its slide bar, has not to-day 
reached the stage of successful experiment. 

It is now clear, that any inference obtained 
from experiment in rolling friction between 
metals, will not apply to sliding friction. 
To think you can do s0, is a futile attempt to 
get at nature’s law by a foregone conclusion. 
Tne same may be said of any attempt to 
apply resistance rules deduced from friction 
at low velocities to practice at high velocities, 
and it was unwise to expect that boiler plate 
with 5}, part of carbon would behave the 
same as if it contained but the ;}, part, or 
even a more minute fractional part of phos- 
phorus. 

These are trite examples, but they better 
serve to emphasize the necessity for clear dis- 
crimination between things that seem to differ 
(if at all) but very slightly, and also to re- 
mind us to properly qualify and elucidate our 
statements, and to closely observe the small 
things. 

Dr. G. Gore has shown how widespread 
and inclusive are the influences of seemingly 
small causes. Thus, warmth, or even moder- 
ate pressure, applied to a piece of steel, defi- 
nitely and in most cases measurably altered 
its ‘‘length, breadth, thickness, molecular 
arrangement, atomic distance, specific gravity, 
cohesive power, adhesion to liquids, elasticity, 
temperature, specific heat, latent heat, thermic 
conductivity, thermo-electric power, electric 
conduction, 


who 


resistance, magnetic capacity, 
chemical and chemico-electric actions, and a 
number of other properties simultaneously,” 
so that his vivid experiments almost produce 
the impression that this metal is endowed 
with vitality. 

Thus, although we need not pay attention 
to all these points, you see that if we treat 
inert, and stable under all ex- 
cept extreme varia'ions of temperature and 
pressure, we shall be deceived, and find our 
attempted application of experimental results 
to daily practice very disappointing ; but if 
we carefully discriminate and notice the small 
signs, we shall make fewer mistakes, have 
less failures in daily work, do something to 
lessen the still wide field of the uncertain, and 
increase the present narrow swath of the 
known and certain. 

May I now thank you for the kind and con- 
siderate attention with which you have lis- 
tened to this dry prosing. Remember, in ex- 
tenuation, that it is the nineteenth year you 
have listened to an address from the chair, 
and the possibilities of something new and 


metal as 


interesting to all seem—at least to me—very 
limited. 


TOPICAL DISCUSSIONS, 


Secretary 
which has been suggested to me by a mem- 


Setchel—There is a question 


ber, as to the value of substituting a rectangu- 
lar exhaust tip instead of the round one, as 
has been adopted, as I understand, by the Penn- 
sylvania Central Railroad. It seems to me that 
the office of the exhaust, being to displace all 
of the atmosphere in the stack, and the stack 
being of a circular form, the best form for an 
exhaust tip would be that of the stack. And 
yet, for some reasons, as I have before stated, 
I believe that the Pennsylvania Railroad have 
adopted the other form ; and if there are any 
members from that road present, or anyone 
that can give us an idea of why it is done, or 
the value of doing it, I shoyld be glad to hear 
from them. 
Mr. Briggs 
all interested. 
lieve, is to obtain as near a perfect vacuum in 
the And I have 


This is a question in which we 


are The grand secret, I be- 


smoke-box as_ possible. 





always looked upon an exhaust tip as what 
you might term a ‘‘ pump,” 


The steam, 
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passing up through the stack, acts like the 
piston pumping the air out of the smoke-box. 
And it seems to me that if you have a round 
orifice to fill, like a stack, that the round 
nozzle would be the best. It has always been 
my choice. I cannot see how a rectangular 
one would be of any greater advantage. 

Mr. Johann—My opinion on that matter of 
exhaust nozzles is that it is simply a matter 
of expediency. I do not see as there can be 
any very material difference between a round 
or @ square orifice in au exhaust nozzle. 
What you want is just what Mr. Briggs ex- 
plains. You want to expel the atmosphere 
and create a vacuum, so as to draw your 
fire, and the question is, what will do that 
most effectually; and whatever will, that is 
what you want. Without having made any 
experiments, and not pretending to speak 
directly to the facts of the matter, it is my 
opinion that it does not really make any 
difference except the matter of convenience. 
Now, you can manipulate a circular orifice 
with a great deal less trouble than you can a 
square one, and for that reason I presume 
they are made circular; and why some one 
else makes them square I have not inquired 
into, and I do not see as there is any particu- 
lar advantage in that form over the circular. 
In my opinion what you want with exhaust 
pipes is to have room enough to get your 
steam out of your cylinder as rapidly as pos- 
sible, and to create the proper vacuum for 
your furnace; and if you do that, that is all 
you want, and all you can do. 

Mr. Forney—I would like to know what 
difference there would be in the shape of the 
exhaust when it comes through the round 
pipe from what it is when it comes through 
the square. This discussion reminds me of a 
dispute I once heard as to why certain oils 
would not lubricate. One man said the rea- 
son why his oil not would lubricate was that 
the ultimate particles were globular; and the 
other man said that the reason his oil would 
not lubricate was because the utimate parti 
cles were diamond shaped. I do not know 
who has ever found out what the form of a 
current of steam is in the chimney after it 
leaves the exhaust tip. If there is anyone 
who has done so, I should like to have him 
give us the result of his experience. 
open to conviction. If anybody has any 
evidence to submit on this point, I think it 
would be very well to give it; but it seems to 


IT am 


me a discussion from a merely speculative 
point of view is not likely to lead to any very 
interesting results. 

Mr. Sinclair—I think the draft in the smoke 
stack is maintained on thesame principle that 
a current is maintained in the injector; and 
most of you are perfectly familiar with the 
manipulating of an injector. I think that 
if Mr. Forney tries an injector with a com- 
bining tube of a rectangular section he will 
find a most decided difference in the amount 
of steam needed to raise the water. There 
have been a great many experiments made, at 
one time and another, to see what form of 
nozzle and what position of nozzle would 
produce the best vacuum, and would make 
steam the easiest; and it has been decidedly 
shown that a round nozzle, about the diame- 
ter of the stack below the stack opening, 
makes a more perfect vacuum for the size of 
opening than any other shape. That is not 
merely an assumption. It 
very carefully conducted experiments. 


is the result of 
And 
if any of you care to look over the very in 
teresting reports made by Mr. Martin to this 
Society, some years ago, you will find a great 
deal that is interesting and edifying on the 
matter of exhaust nozzles. 
=. M. Roberts (Ashland Coal and Min. 
ing Company)—Even if we lay aside the 
question of any advantages of the two, we 
find often, with straight stacks, that it is a 
very inconvenient thing to clean them out. 
*On some roads, many engineers have adopted 
a flat tube with a long handle to it. By in- 
serting that through the top of the stack, and 
by entering the nozzle, they can clean the 
nozzles out and jog along in a few minutes. 
If it had no other advantage than that, I 
certainly think the round nozzle ‘is worth 
keeping. 
Mr. (Cumberland & 
have used almost every shape of nozzle. 


Penn )—I 


I 


Howison 





“have found the same results from the round 
{nozzle as from any other, and I do not see 
| why the round nozzle isn't about the thing that 
ee want. I would state that I have used the 
square nozzle and the round. 


any one who is interested in the matter, if 


the square nozzle there now. I can find no 
difference at all between the square and the 
round dome. 
as good results in my estimation. 

Mr. Forney—I do not wish to be under- 
stood by this audience as meaning to throw 
the question over hastily. I should be very 
ready to listen to any argument tending to 
show the superiority of either round or square 
nozzles. If Mr. Sinclair has any evidence to 
submit in relation to this matter, I think it is 
very important that we should have it. The 
gentlemen who has just spoken has referred 


The round one gives equally 


to the square nozzle. Those nozzles were put 
on engines when [ was an apprentice, and I 
might say that I was raised on the square 
nozzles, but up to this time I have never 
heard any reason why there was any superior- 
A 
gentleman near me says that on the Pennsyl- 


ity of the square nozzle over the round. 


vania road they use the square nozzle because 
they can be brought nearer the center of the 
smoke-stack. That may be a reason, but there 
may be other reasons. 

L. M. Anss—C will that I 
been on a division of the Pennsylvania Rail- 
road, until recently, for about twelve years 
past, and we have been using square and 
round nozzles on about half of our engines 
each. We have about fifty engines on the 
division. My experience with those nozzles 
is that one is as good as the other. 
them both, and both make steam about alike. 
Chat is on the Northern Central Division. 

Mr. Setchel—I just wanted to touch on a 
point that has not been mentioned yet, and it 


state have 


We use 


has been given to me as a reason why the Penn- 
I 
does not apply with equal force 
But 
there was a time when engineers were allowed 


sylvania road uses that kind of a nozzle. 
think it 
now as it did a great many years ago. 


a great deal of latitude about what they 
should do. 
That engine ran when he could run it, and if 
he could not run it, if he could pick out some 
tellow to run her, then she would run; if not, 
some other engine was substituted. They 
had their pet smoke-stack, and pet everything 
ibout the engine, and they thought as much 


, 
“ 


Every man had his own engine. 


of her probably as sonte men do of their 
But that day is passed. At that 
rperiod I have been told, in a joking way, of 


wives. 


course, that they put ina square nozzle so 
that the engineers could not as readily meas- 
ure the size of it and want to change it. 

Mr. Johann—TI should like to 
some members their views and opinions on a 


hear from 


single and double nozzle. Some members 
use the single nozzle, and think they are the 
best thing in the world; other members use 
the double nozzle and think they are the best 
I am not prepared to 


enter into any argument about the matter, for 


thing in the world. 


[ have not made any practical experiments on 
And 
while we are on this subject I thought we 
of it 
have 


the subject to know which is the best. 


might just as well have this branch 
elucidated somehow. If any members 
any experience or facts in regard to the mat- 
ter I should be very glad to hear them. 

Mr. Briggs—I think that Mr. Martin, in 
Chili, published a long series of articles in 
the papers, wherein he demonstrated the fact 
that a double nozzle was of much greater ad- 
I 
read the articles at the time they were pub- 
Yet, at 
the same time, I would like to hear the ex- 


vantage to an engine than a single nozzle. 
lished, and acted on his experience. 


perience of our members in reference to it. 

Mr. Sinclair—If my memory 
right, Mr. Martin was in Peru at the time he 
He was a member of 


serves me 
wrote those articles. 
this Association ; and it was to this Associa- 
tion that the articles contributed. 
They were contributed in the form of a re- 


were 


port, and a very interesting and valuable 
report it was, perhaps the most thorough re- 
port ever made on this subject, and the most 
conducted 
ever He went fully 
into the use of double, single and various 


thorough and best experiments 


made in this matter. 





I think that | 


they should go to my scrap pile, could see | 
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forms of nozzles, and these results are given 
in the fourteenth report, if I mistake not. 
He was most decidedly in favor of the single 
nozzle. 


Wm. Woodcock 


| 
| 
| 
| 


és 


Mr. Forney—I do not know whether the 
members will recollect that at the meeting of 
this association held in Providence some 
years ago I had the honor to submit a paper 


(Philadelphia & Read-| to the association on this subject of checks 


-ing)—I think that I presented that report of |and of perforations in boilers in various 


Mr. Martin, and that it was accompanied with | ways. 


The check which is referred to here, 


lists and data from careful experiments, and | I presume is one with which Mr. Hayward, 


nozzle. 


to that. From the data furnished I think you 
will find that the best results were arrived at 
from the use of that nozzle, and Mr. Boon 
afterwards conducted experiments with that 
style of nozzle. 
Charles Blackwell (Union Pacific)—I 
I think that in most cases 
the complaint is well grounded, it lying in the 
shape of the nozzle. 


a single nozzle. 


I have made a good 
many experiments with single and double 
nozzles, and one of the first experiments I 
made with single nozzle gave very disastrous 
results. I found that the hold-back pressure: 
could be removed by making the two open 
ings, which came from each cylinder at the 
point of junction, with the single pipe not 
larger, or materially larger, than the tip ot 
the nozzle. If you have the area where the 
two pipes join each equivalent to 5 inches in 
diameter, aud the tip 4} inches, you will 
It 
you usea tip 4inches in diameter, you will 
I found that the 
best way to get rid of the back pressure was 


have a certain amount of back pressure. 
have more back pressure. 


to make each of the openings from the two 
steam pipes, where they join together, as 
near as possible the diameter of the tip. 

Mr. John Campbell (Lehigh Valley)— Will 
the gentleman please tell us what the siz 
was, both of the double aud the single noz 
zles ? 

Mr. Blackwell—The experiments which I 
made were taken with consolidation engines ; 
and to the best of my recollection the nozzle 
was 4} or 4? inches diameter, in the single 
nozzle; und each of. the two pipes, where 
they joined the single pipe, was equivalent to 
The 
lower casting was, if I recollect right, made 
so that, in case you wanted to use a large tip 
you could bore it out larger. 


that same diameter—4} or 4} inches. 


I am not quite 
clear on this point however. ‘The castings 
were made in such a way that by boring out 
or bushing 


>* 


as the case might be, you could 
make use of the casting, I had very satis- 
factory results in getting rid of the back 
pressure—reducing from 23 pounds down to 
practically nothing. 

Mr. Briggs—-What was the size of the cyl- 
inder with which you experimented ? 

Mr. Blackwell—20 by 24. I think that 
the very best results were obtained by lower- 
ing the nozzle until it was 36 inches below 
the 
the 


wanted. 


top of the smoke-box. I could use then, 
{} inch nozzle and get all the steam I 
That I could not do, unless with a 
{} inch nozzle, if it was at the ordinary 
height below the top of the smoke-box—18 
or 20 inches; but by lowering the height of 
that nozzle, I was able to get as much steam 
with an increased diameter of a quarter of an 
inch, or 4? inches diameter. 

Mr. Campbell—I should like to hear a little 
discussion on the check valve. 
thing new onaroad up here recently ; the 
valve was placed inside the boiler. I want to 
hear some discussion in regard to that valve. 
I am quite familiar with the ordinary check. 
This is something new ; it goes on the inside 
of the boiler; I have never seen it before. 
Perhaps some of the members here can tell 
I told that it is 


adopted on the Pennsylvania Central Rail- 


something about it. am 


road. 
Mr. Ames—I will state that the check valve 





on the inside 


cently adopted on the Pennsylvania road, and | 


that, on talking with three or four master 
mechanics, I find they do not speak very well 
of it. 
enough to enable anybody to say very much 
ither for or against it. 


I do not think it has been tried long 


| 


I thought at the time that there was a very | of Jersey City, had something to do 


the top and then putting a round nozzle on | will 


have heard a great many men find fault with | 


It is 


good series of illustrations of the exhaust | placed inside the boiler, aud is arranged in 
And the conclusion at which he ar- | such a way that in the case of accident, or the 
rived was that the ‘‘compound” nozzle, as | knocking off of what projects outside of the 
he termed it, was the best; that was, a double | boiler, the hot water and the steam will not 
nozzle running up into about six inches of | be permitted to escape. I think the members 


bad accident which 
occurred near Pittsburgh, in which the check 


valve was knocked off, and where seven per- 


recollect a very 


sons in the car were scalded to death on ac- 
count of the escape of the hot water and the 
steam from the boiler into the car. 
au accident, I think, a locomotive 
crashed into the rear car of a train just in ad- 
vance. I think it was with a recollection of 
that accident that the Pennsylvania Railroad 
authorities have been induced to give this 
new check valve 


This was 
where 


a test. I was induced to 
speak again on this matter by motives of hu- 
manity. Isuppose the members of this as- 
sociation have no idea of the number of per- 
fectly horrible accidents which occur from 
the scalding of persons in cases of collision. 
Some time ago I took the pains to collect all 
which I could from the newspapers, and the 
details of some of them are so perfectly hor- 
rible that it seems as though this association 
should give the matter especial attention. 
Che evil grows out of the fact that in the 
construction of locomotives you fill them up 
full of holes and then some sort of 
a projection into them, so that they finally 
resemble a porcupine. 


screw 


In cases of accident, 
some of these are almost certain to be knocked 
ff, aud the hot water and steam escape and 
Whatever 
can be done to remedy this thing ought to be 
done, 


scald the persons in the wreck. 


There is certainly nobody in this 
country to whom these things appeal more 
foreibly than they do to the master mechanics 
of this land. 

Mr Blackwell—It seems to me that the 
mode adopted by Mr. Webb, of the London 
and Northwestern Railway, in England, gets 
over, to a very great extent, the difficulty re- 
ferred to by Mr. Forney, especially in con- 
nection with cases where the check valve is 
broken off. I presume that many here have 
seen the drawings showing that Mr. Webb in- 
troduces feed-water by means of 
tached on the back head 


checks at- 
The water is car- 
ried from these checks forward by means of 
a tube, and thereby he overcomes the neces- 
This 
plan of attachment reduces the danger re- 
ferred to very greatly. 


sity of mud or scales near the pipe. 


Ee 


It is said that the Shah of Persia has 
granted such concessions as make the con- 
struction of several railroads probable. 





— me 
It appears that in China the determination 


to construct one or more railroads has been 





I saw some- | 


of the boiler has been but re- | 


reconsidered, and the matter indefinitely post- 
poned, 


a ae 


Congress is flooded with petitions for the 
free manufacture of oleomargarine, on the 


ground that any tax, fine or restraint imposed 
| upon the stuff will make real butter too ex- 
It is only a 


| wonder that Congress isn’t petitioned to re- 


pensive for the poor man. 


peal all the laws against the manufacture and 
of counterfeit for the 
reason that the competition of the cheap 


circulation money, 


counterfeit would make real money cheaper 


for the poor man. In these days, every time 


a demagogue or any other kind of a rascal 
thinks of a new swindle, he advertises it in 
the of ‘‘ the 
|man needs to go a gunning after the fellows 


name poor man.’”’ The poor 


who are taking his name in vain.—Durdette 
in Brooklyn Eagle. 


~={>-  — 


We firmly believe that the man is greater 
than the machiue and that no financial con- 
siderations should make the man second to 
| the machine. 
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Education for Mechanics and Engineers. 


The increasing interest everywhere in 
manual training schools and in technical 
schools in which workshop practice is made 
prominent, is a good sign. It shows that the 
tendency is towards better training for me- 
chanics, which is what is needed. Some of 
the ideas of the advocates of such schools 
are likely to prove visionary; all that they 
anticipate and claim will not be accomplished, 
but a large amount of good will be realized. 
Their number cannot be too great, within 
reasonable limits. 

This qualification may be necessary, be- 
cause if they become too numerous they may 
cease to be profitable, then they are likely to 

fall below what they should be, and their 
number will be a positive disadvantage. 

In these schools many young men not likely 
to work up through the shop wil! learn some- 
thing of a trade that may in the end be useful 
jto them; at the same time they will geta 
| knowledge of books that the man who comes 
| up through the shop is likely to be deficient 
'in. Not that he need be, but because he will 
| probably neglect what he does not see im- 
| mediate need of. 

It is unfortunate that there is in any sense 
|@ conflict between mechanics, or engineers if 
| they prefer to be called so, who have pursued 
| different methods to acquire necessary knowl- 
edge. The question is purely one of com- 
petency, and that will be settled by what they 
do and not by what they claim. This differ- 
lence of opinion is pretty certain to crop out 
| whenever any discussion touching the ques- 
tion comes up, as at the Chicago meeting of 
mechanical engineers. It is in the main un- 
profitable, inasmuch as it settles nothing. In 
the meantime technical schools and the shop 
are constantly getting nearer together. In 
the former the necessity for more of manual 
training is coming to be recognized, and 
provided for. We hear more of technical 
schools branching out in the direction of in- 
creased workshop facilities than in any other 
direction. For those who take the shop 
course, as the majority will continue to do, 
evening schools are established where in- 
struction in matters in the line of mechanics 
and mechanical engineering is given. These 
are becoming common in all large manufac- 
turing towns, and are doing a most excellent 
work. There is no fear of such schools 
becoming too numerous, because there is in 
connection with them no intention of money 
making. 

As between the technical or manual train- 
ing-school course and the shop course, there 
is something to be said in favor of both. 
Many things may be learned in the shop that 
will never be learned in the school; in fact, 
the school course must be supplemented with 
a good deal of shop practice to be of much 
use in turning out mechanics. On the other 
hand, the advantage, so far as theoretical 
knowledge is concerned, is with the school. 
Men may work up to be good mechanics or me- 
chanical engineers through either, and which 
will be the best course for a young man is a 
matter of temperament and inclination largely. 
If some driving is necessary to induce a 
young man to study books, he will probably 
get the most of what he needs at school; if 
his inclination is more towards reading and 
study than towards practice, the shop ought 
to be the best for him. 

With all the advantages of the school, and 
they are many, young men whose preferences 
or necessities lead them to the shop have 
nothing to fear if they realize that it is all- 
important that they study hard in the line of 
what they propose to work up to through the 
trade they are learning, and to that end make 
| systematic use of a good deal of their leisure 
|time. It is almost entirely a matter of indus- 
try and determination. With these the shop- 
|man will find plenty of means for the neces- 

sary study— it may be partly through assistance 
at evening schools, or it may be without any 
assistance of the kind. Without this industry 











and determination, he would no more succeed 
at school than in the shop. 

There is absolutely no occasion for quarrel- 
ing over education for mechanics or mechani- 
cal engineers. ;} No one cares about methods ; 
Yet_all the dis. 


results alone are important. 
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agreement is as to methods. Men have come 
upto eminence as mechanics through schools ; 
they will continue to do so. Men have come 
up to at least equal eminence through the 
workshop, and will continue to do so. Suc- 
cess is a question of hard work and some 
aptness, or at least a hearty liking for the 
business in either case. Quarreling over 
methods is idle and mischievous. 

There is one other point in the controversy 
that is not well taken. That is that a young 
man after spending ten hours in a shop is in 
no condition for study. This is not true. It 
is almost universally conceded in educational 
matters that a certain amount of muscular 
effort is essential to health and to school 
progress. Dyspeptic students do not suc- 
ceed. It is just about as true that mental dys- 
peptics do not succeed as well in learning a 
trade, or working at it, as those who are 
healthy in this respect. A moderate amount 
of good hard brain work is as essential to the 
man who works mostly with his hands as 
physical exercise is to the one who bends 
over books. 

Technical schools will in the future do 
good work in two ways: They will afford 
means of education, both theoretical and 
practical, toa good many young men, and 
they will show the importance of self-educa- 
tion to agood many more. It is beyond ques- 
tion that in the future more than in the past 
mechanics will find a knowledge of books es- 
sential. This change will be largely due to 
the influence of technical schools. It is 
equally true that hereafter more book knowl- 
edge of technical matters will not be of much 
value, and this will be due to the fact that 
shopmen generally will acquire this knowl- 
edge. 

ee 

The passage by Congress of the bill per- 
mitting the Baltimore and Ohio Railroad to 
build a bridge across the Kill von Kull brings 
to mind with what persistency one railroad, 
having the right of entry to an important 
city, will endeavor to prevent others obtain- 
ing the same privilege. The Baltimore and 
Ohio has been opposed in every possible way 
from entering New York, and in this opposi- 
tion there has been nothing brought out to 
show that the public was to be injured by 
such entry. On the contrary, the plans 
adopted appear to be substantially unobjec- 
tionable, and it looks to disinterested ob- 
servers that the extension of the Baltimore 
and Ohio to this city would be to the advan- 
tage of the people. But it would be, pre- 
sumably, to the disadvantage of stockholders 
in other roads, hence the fight against it. 
There may be other reasons, but they have 
not been made apparent. It has looked all 
along as if the wants and interests of the 
public were not to be considered in the matter, 
or that they were to be opposed by a few men 
who were interested in keeping down fair 
competition. Opposition of this sort is con- 
stant somewhere, but it is a dog-in-the-man- 
ger policy that seldom succeeds. In the end 
the result is that the opposed road gets what 
it wants, and a good deal of sympathy besides. 
If such opposition was always or generally 
in the interest of the public, it would suc- 
ceed, but it is almost always so clearly against 
this, that it is taken for granted that when 
one road opposes the extension of another the 
right ought to be granted as a matter of gen- 
eral welfare. 

Just why railroads should oppose others in 
this way any more than that merchants should 
try by force to keep others out of business, 
or that manufacturers should oppose addi- 
tions to their number is not clear. A good 
deal of money is spent for this purpose, 
which calls for similar or larger expenditure 
from the other side to the controversy, then 
in the end the good-natured public foot the 
bills, paying for the corruption of their legis- 
lators as a matter of course. 
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We hope that Mr. Giddings, a brief ac- 
count of whose experiments, as presented 
before the Society of Mechanical Engineers, 
we gave in a recent issue, will continue his 
investigations in the direction of determining 
the power absorbed in operating the valves of 
steam engines; also that others will be in- 








duced to experiment in} the same direction, 
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This is one of the points in steam engineering 
upon which more light would be a decided 
advantage, and one upon which there is much 
difference of opinion. Some years ago Mr. 
Thomas Adams, of England, made experi- 
ments with a view to determining the power 
required to operate the valves of locomotive 
engines, but for some reason but little con- 
fidence was had in the conclusions he came 
to. We have not the data at hand, but re- 
member that he made out that a percentage of 
the total power was used up in this way that 
seemed at the time enormous. The probable 
gain by using balanced valves, or some other 
than flat slide valves, could be to some ex- 
tent calculated if the exact power required to 
keep them in motion was known. 
pe 
Will some of our readers who know the 
English practice for diameters and pitches, 
also form and taper of threads on wrought 
iron pipe, especially for sizes 2'’ and upwards, 
please send us the particulars ? 
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Sinking Wells in the Southwest. 





A number of Texas cattle raisers are about 
to do what should long since have been done 
in that region on a far larger scale, namely, 
they are about to sinka large number of wells, 
at regular intervals, along the vast pastures 
that stretch across the State to the Rio 
Grande. 

It is amazing that the land grant railroads 
in the arid regions of the Southwest, to whoma 
benevolent national or state government has 
given millions of acres of land as practically 
a free gift, have not long since recognized the 
advantage to them of sinking the driven or 
artesian wells, that alone are needed to ensure 
continued fertility to the immense tracts of land 
controlled by them. That very many such wells 
could be successfully opened, and at a com- 
paratively small cost, there is little doubt. 
That they would add enormously, in the 
course of a few years, to the value of the 
lands around them, and to the traffic of the 
railroads, by opening extensive regions to 
rapid settlement, is equally certain. 
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An Ohio Centennial Exposition. 








An Ohio Centennial Exposition, commem- 
orating the one hundredth anniversary of the 
settlement of that State, is to be held at Co- 
lumbus, the State capital, during the whole 
of the month of September, 1888, on the 
grounds and in the buildings owned and con- 
trolled by the State Board of Agriculture. 
By this arrangement a large expense for build- 
ings and other necessary accommodations will 
be obviated. The main building will have a 
floor space of over 100,000 square. feet, and 
‘* Power Hall” will have 1,500 square feet, 
with ample power and shafting for the display 
of all machinery. 

Every department of the State’s progress 
is to be represented. The machinery indus- 
tries of the State are sufficient in themselves 
to make a good display, if fully represented. 
We hope it will be in full accord with the 
prevailing ‘‘ Ohio idea” to have them well 
represented on that occasion. As the popula- 
tion of at least a dozen States has been largely 
recruited through the exodus of restless 
Buckeyes, it is likely that a very large num- 
ber of these individuals will thriftily con- 
clude to re-visit their native soil and ‘take 
in” the new centennial on the way. 
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David Van Nostrand, 











The death of David Van Nostrand, of New 
York, removes one who has during many 
years rendered substantial service to the read- 
ing public asa publisher of mechanical and 
scientific books. The veteran publisher died 
aged 75 years. A number of useful books 
have been published by his firm, while 
through his means Van Nostrand’s Engi- 
neering Magazine, a monthly periodical of 
limited circulation but of excellent standing, 
has made a great deal of useful technical in- 
formation accessible to engineers, in authori- 
tative shape. His has been a useful and 
a busy life, and his death will be felt by 
many, who never saw his tace, as the death 
of a familiar friend. 
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Alexander Gordon, of the Niles Tool Works 
ind Gordon & Maxwell Companies, Hamil- 
ton, Ohio, is booked to sail for Europe with 
1is family on June 23rd in the steamer City 
of Rome. We understand Mr. Gordon’s trip 
s for pleasure and rest combined. We wish 
iim plenty of both, and a safe return. 


<> 
Literary Notes. 





KEY TO THE TEXT-BOOK ON THE MECHAN- 
ics of Materials, and of Bearers, Columns and 
Shafts. By Mansfield Merriam, Prof. of Civil En- 
gineering in Lehigh University, New York: John 
Wiley & Sons, 15 Astor Place. 


The author, in his preface, so fully outlines 
the object of his Key, that we copy it as fol- 
lows : 


The following pages, containing the an- 
swers to the problems in the Text-Book on 
Mechanics of Materials, and of Beams, Col- 
umns and Shafts, are here published in re- 
sponse to inquiries from several who have 
used the book. The opportunity has also 
been taken to give an outline of the method 
of solution of a few of the more difficult 
problems, and to correct some typographical 
errors which appear in the text. 


The unit-stresses used for the solution of 
problems have been uniformly taken from the 
table in Art. 52. Considering the great varia- 
tion in these data, it has not been thought 
best to carry numerical answers to more than 
three significant figures; thus, if the strict 
solution of a problem from the given data 
should give 43,682 lbs. as the answer, it is 
here stated as 43,700 lbs. 

On pages 15 and 16 will be found an in- 
vestigation concerning the internal work in a 
beam, which furnishes, for certain cases, a 
new method of deducing the formule for de- 
flection without the use of the elastic curve. 


THE NEW YORK AND NEW JERSEY MANUFAC- 
TURERS AND STEAM USERS’ BUSINESS DI- 
RECTORY, arranged by city and town, alpha- 
betically, containing names, business location and 
number of boilers used in each establishment. 
Price $6. The J. N. Mills Publishing Company, 
30 Vesey street, New York. 

This directory is a large volume, neatly 
bound in cloth. It is systematically made 
up with a great deal of labor and research, 
and will prove particularly valuable to all 
who have business with the owners of steam 
boilers and engines. It gives the exact loca- 
tion of every establishment using boilers, and 
the character of the business. In looking 
over the pages, an observer will notice that 
boilers are used in almost every kind of com- 
mercial business that can be named. 


By a typographical error we gave the sub- 
scription price of the Official Gazette of the 
U.S. Pat nt Office as $3 a year. It is $5a 
year. There are four volumes a year. Every 
subscription must commence with the begin- 
ning of a volume. No subscription is taken 
for less than three months. Address the U. 
S. Patent Office, Washington, D. C. 


ag PIONS i) 
b> GnswERS. 


Under this head we propose to answer questions sent 
us, pertaining to our specialty, correctly, and according 
to common-sense methods. 

Every question, to insure any attention, must invari- 
ably be accompanied by the writer’s name and address. 
If so requested, neither name, correct initials, nor loca- 
tion will be published. 


- 











( J. P. G., Vineland, N. J., writes: I 
want to stain beech wood black, without checking 
it, and have the stain penetrate the wood deep 
enough to finish, say 1-64th part of an inch. The 
articles are small—handles, knobs, etc. I have 
tried sulphate of iron and logwood ; vinegar, iron 
and logwood. The surface shows up all right, but 
the color does not penetrate, unless boiled, which 
checks the wood. A.—A similar difficulty has been 
overcome by forming a partial vacuum in a close 
vessel containing wood to be stained and dye used. 
Some of the air being exhausted from the pores of 
the wood the dye was drawn into the wood, when 
the vacuum was removed, or air was let into the 
vessel, 


(256) C. A. R., Higginsville, Me., writes : 
1 use a No. 8 Blakeley’s jet to draw water from 
pond, distant 125 yards. The pond is now dry. 
There is another pond 510 yards from engine house. 
From this pond there is a gradual rise of 20 feet in 
the first 110 yards. For the other 400 yards it is 
down grade, except about 6 feet rise between en- 
gine house and old pond, The jet is—steam pipe 


255) 
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4y"'; discharge, %{"’ ; suction, 1”. The question is, 
can I draw water from the second-named pond un- 
der the conditions as given? 
you can, but we should say that it was extremely 
doubtful. If we were to try it we should use at least 
one size larger pipe than you now use. Take good 
pains to have it tight, and put a foot valve at the 
pond. Then, by filling the pipe with water be- 
fore starting, you may succeed. 


(257) F. E. W., Cleveland, Ohio, writes : 
Which is the best way of hardening and tempering 
milling cutters for milling reamers and taps, so as 
to get the cutting edge hard and durable, and how 
to keep them from cracking in cooling? A.—Heat 
the cutter in a red-hot lead bath. The teeth will 
become hot, and may be hardened by plunging the 
cutter into water before the body of the cutter has 
become hot enough to harden. This method will 
work well with some forms of cutters, but in some 
peculiar shapes the heating and cooling will cause 
strains, which may cause cracking. 2. Is there any 
book published which treats on tempering? A.— 
There are several books in print which tell how 
tempering is done, but there is not a book printed 
from which alone a man can learn to temper steel. 
The book may help, but the matter must be learned 
by practice and experience. 


(258) E. E. B., Kenosha, Wis., asks: Can 
you inform me in regard to making soda engine 
boilers, how they work, and the amount of chemi- 
cals used? A.—The only soda motor we know of 
in this country was brought from Germany, to run 
on the Minneapolis, Lyndale & Minnetonka R. R., 
where it has been tried. You might obtain partic- 
ulars by writing to the company in Minneapolis, 
Minn. Caustic soda is the only chemical used. It 
is charged into the lower part of the boiler ata 
high temperature. The upper part of the boiler 
contains water. A number of tubes, capped at the 
lower ends, extend from the water portion into the 
hot soda. Steam thereby generated is passed 
through the soda by means of a coiled pipe, per- 
forated so as to allow the soda to absorb all the moist- 
ure. Any ordinary steam engine can be used, and 
there is said to be no exhaust. One charge of soda 
lasts four or five hours, under favorable conditions. 
Then it is taken out, the water in it evaporated by 
means of boiling, and the soda used again. 
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Patent Att’y, H. W. T. Jenner, Washington, D. C. 

Shafting Straighteners. J. H. Wells, Tampa, Fla. 
J. Clayton,Air Compressors, Rock Drills,43 Dey st, NY 

Edw. Sears, Wood Engraver, 169 William st., N.Y. 

Steel Name Stamps, etc. J. B. Roney, Lynn, Mass. 

Veneer machines, with latest improvements, Far- 
rel F’dy & Mach. Co.,Ansonia, Ct. Send for circular. 

Tack, Wire and Shoe Nail Machinery. Wm. A. 
Sweetser, Brockton, Mass. 

Selden Packing, for stuffing-box, with or without 
rubber core. Randolph Brandt, 38 Cortlandt st., NY 

The Best Upright Hammers run by beltare made 
by W. P. Duncan & Co., Bellefonte, Pa. 

‘Modern Steam Engines,” $6; ‘*Mechanical Draw- 
ing Self-Taught,” $4 Joshua Rose, Box 3306, N. Y. 

Light articles built to order by the American Sew- 
ing Machine Co., Philadelphia, Pa. 

R. Dudgeon, 24 Columbia st., New York, Improved 
Hydraulic Jacks and Roller Tube Expanders. 


Pattern and Brand Letters. Vanderburgh, Wells 
& Co., cor. Fulton and Dutch sts., New York. 


Improved Labor-saving Upright Drills, 20-in. to 
36-in., inclusive. Currier & Snyder, Worcester, Mass. 


Curtis Pressure Regulators, Curtis Return Trap. 
Curtis Damper Regulator. See June 19, p. 12. Send 
for circular No. 17. Curtis Reg. Co., Boston, Mass. 


**Morrison’s Practical Engineer.” 
treatise (200 
on receipt 0} 


A complete 
pp) on steam and general mach. Mailed 
$1. W.A. Morrison, Box 373, Lowell,Mass 


Engine Lathés, Hand Lathes, and other fine tools, 
Assortment large; prices low. Frasse & Co., 62 
Chatham st., N. Y. 


Bound Volumes of the AMERICAN MACHINIST for 
the years 1880, 1881, 1882, 1883, 1884 and 188. These 
volumes are strongly bound in cloth, and will wear 
well. Price $3.50 each; express charges additional. 
AM. MACHINIST PvuB’G Co., 96 Fulton st., N. Y. 


* Hints to Steam Users.” A carefully prepared 
book on the care and management of steam boil- 
ers. Especially valuable to owners, engineers and 
firemen. Contains useful information, tables, 
rules, ete., etc. Itis the best book ever issued for 
the price. Send 25 cts. in stamps to Steam Users 
Publishing Co., 30 Vesey street, N. Y. 


St. John Improved Self-adjusting Cylinder Pack 
ing, for marine and stationary engines and locomo- 
tives; applicable to water, air, oil and ammonia 
pumps. For durability and minimum of friction, it is 
unexcelled. Send for poneees, Address, Bal- 
ance Valve and Piston Packing Co., room 58, 280 
Broadway, New York. 


Patent Binders for the AMERICAN MACHINIST, 
holding a complete volume (52 issues), simple, neat, 
durable. Price $1, prepaid, to any part of the 
United States by mail. To Canada or foreign coun- 
tries the price will be 75c.; purchasers pay express 
charges and customs duties. AM. MACHINIST PuUB’G 
Co., 96 Fulton st, N. Y. 


** Indicator Practice and Steam Engine Economy.” 
By F. F. Hemenway. Contains plain directions for 
using the indicator, and making all required calcu- 
lations from the diagram; also the principles of 
economy in operating steam engines, and current 





| post-paid. 


practice in testing engines and boilers. Price, $2, 
Published by John Wiley & Sons, 15 
Astor Place, New York. 


A.—It is possible thay | 











It is rumored that locomotive works are to be 
built at or near Birmingham, Ala. 


It is reported that the Texas and St. Louis Rail- 


Bluff, Ark. 


Williams & Bayton, of Cleveland, Ohio, will erect 
a new nail factory at Canonsburg, Pa. 


Chas. De H. Brewer, 10 Wall st., New York, will 

erect a five-story brick factory, to cost $40,000. 

It is rumored that the foundry of E. R. Allen & 

Co, at Whitesville, is to be removed to Olean, N. Y. 
$15,000 has been subscribed by the Furniture 

Workers’ Union, Baltimore, towards starting a fur- 

niture factory. 


Matthew Wiard & Co. have started a foundry at 
118 Hope street, Brooklyn, N. Y., with the intention 
to make fine castings. 


M. B. Neeley, Rockbridge, Ky., has made a prop- 
osition to Pulaski, Tenn., to erect a large flouring 
mill at that place. 


The Goodyear Rubber Co., of which ex-Governor 
English is president, will erect a new factory in 
Naugatuck, Conn. 


There is talk of turning the Old Colony Shovel 
Works at East Taunton, Mass.. into a concern for 
rolling steel rails. 

James Brandon, 233 Tenth avenue, New York, 
proposes to start a shop for the manufacture of 
his piston-ring packing. 

Zebedee Ford, of Smithfield, Ohio, contemplates 
starting an establishment for the manufacture of 
agricultural implements. 

A new freight locomotive, with cylinders 20 ‘x26’, 
will soon be finished at the Boston and Albany 
Railroad shops, Springfield, Mass. 


Johnson & Bassett, Worcester, Mass., manufac- 
turers of woolen machinery, are erecting a 5-story 
shop building 125x62 feet. 

Itis reported that Stephen Morris & Son, 121 N. 
Sixth street, Philadelphia, will erect a stove foun- 
dry at North Wales, Pa., in the near future. 

The Joseph Dixon Crucible Co., Jersey City, N. J., 
have manufactured and sold an average of 110,000 
lead pencils for each day of the present year, so 
far. 


E. A. Walker, 75 Laurel street, Philadelphia, has 
issued a new circular descriptive of the Richards 
combination planer and shaper manufactured by 
him. 


The Oneida (N. Y.) Foundry and Machine Co. are 
running twelve hours a day. Business is good with 
them, the Oneida improved chucks being in active 
demand. 


J. P. Witherow, of Pittsburgh, Pa., has received 
the contract to build the 100-ton iron furnace for the 
Sheffield, Ala. It is said that work will be begun 
at once. 


The McQueen Locomotive Works, Schenectady, 
N. Y., sold for $45,000. The Edison Electric Light 
Co. are expected to put 400 men to work in the 
buildings. 


Field, Thayer & Co., Boston, Mass., are building 
two five-story buildings in Haverhill, Mass., to be 
used as @ shoe factory. The buildings are 80x50 
and 70x45 feet, respectively. 


The Pittsburgh (Pa.) Forge and Iron Works have 
recently been started on double time. Their daily 
output is more than75 tonsof wrought work, used 
in building cars. 


The Athens Woolen Mills, Athens, Tenn., is a 
new corporation,which will soon proceed to erect a 
mill 430x60 feet. W. M. Nixon is president, and R. 
J. Fisher secretary and treasurer. 

Wm. E. Barrows, formerly president of the Willi- 
mantic Linen Company, of Willimantic, Conn., has 
assumed the duties of general manager of the 
Dickson Manufacturing Company, of Scranton. 

The Triple Thermic Motor Co., of Lowell, has 
made a change in its officers. We have not heard 
of any change in the motor lately. There are 
many who do not believe that the motor will mote. 


The W. F. Washburn Brass and Iron Works, of 
Yonkers, N. Y., formerly W. F. Washburn, has 
been incorporated. Capital stock, $30,000. Wilbur 
F. Washburn, Geo. W. Farnam, and Oscar Waring, 
corporators. 

The Grand Trunk shops at Fort Gratiot, Mich. 
are now being more extensively operated than for 
some time past, and employment will be given to 
nearly 100 extra men. All the discharged hands 
have had an opportunity to resume work. 


Ground has been broken at Uniontown, Pa., for 
the erection of a large rolling mill, to cover an 
area of 44,224 square feet, with engine house 48x125 
feet, and boiler house 36x135 feet. H. P. Butts and 
W. R. Yeager are interested. 


The Mosler Safe and Lock Co., Cincinnati, Ohio 
are running at full capacity, and have been forced 
to make large additions to their present plant. 
Plans and specifications are now out for a four- 
story addition to their works. 


The Excelsior Foundry and Machine Shop has 
been incorporated at Birmingham, Ala., and are 





| building a 35x75 foot shop. They will do a general 
‘machine business; als) manufacture Jones’ car 
wheels and axles. 


road will build $100,000 machine shops at Pine | 


) 


Westborough Mass., has a Business Mens’ Asso- 
ciation, with J. A. Trowbridge as president. One 
of the schemes on hand is the building of a boot 
shop, 38x200 feet, four stories, for Gould & Walker, 
ata cost of $20,000. 


| 
Oscar Simmons, brother of the senior partner of 


W. A. Simmons & Co., agents for the Peerless Au- 
tomatic Damper Regulator, has just opened an 
| Office at 22 & 24 Fourth street, Philadelphia, for 
the sale of those damper regulators. 

The Lebanon Mfg. Co., Lebanon, Pa., will convert 
their old foundry into a machine shop, which will 
be equipped with a large lathe, iron planer and 

| boring mill, so that the works will be able todo all 
kinds of heavy work. A new foundry, 203x60 feet, 
| will be erected. 


The Knights of Labor Machine and Boiler Co. has 
| been incorporated at Portsmouth, Va., with C. R. 
Warren as president; A. MeDonald, vice- 
| president; William A. Jobson, secretary, and John 
C. Kaufman, treasurer. The capital stock is not 
| to exceed $100,000. 
| T. B. Twombly, General Master Mechanic of the 
| Chicago, Rock Island and Pacific Railway shops at 
Chicago, has in hand a draft of specifications for 
new locomotives. It is probable the road may con- 
tract for the building of 50 locomotives during the 
| year. 


John 


The Brady Mfg. Co., Brooklyn, N.Y., are employ- 
ing 100 men on both contract and day work. No 
trouble has occurred at this place on account of the 
recent labor movement. It is stated that the men 
in this shop represent themselves, individually, to 
be non-union men. 


A Government board of three engineers have re- 
ported to the commandant of the Norfolk Navy 
| Yard that they tested the Eureka packing, illus- 
| trated in our October 18, 1884, issue, in one of the 
| piston-rod stuffing-boxes of the main engine of the 
U.S. tug Nina, where it stood 65 days without show- 
ing any leakage, before to the 
glands set up. 


requiring have 


The Northwestern Miller, in reviewing the situa- 
tion at the Minneapolis flour mills, says: * Heavy 
as were the flour exports of our mills for April, 
those of May exceeded them by over 30,000 barrels, 
and were undoubtedly never equaled before. In 
amount the exports for May were 297,900 barrels, 
including several thousand shipped to Canada, 
against 264,800 barrels for April, and 233,800 barrels 
for March. 


The Damascus Bronze Co., of Pittsburgh, are 
building a new foundry, 50x120 feet, in Allegheny, 
in order to meet the growing demand for Damascus 
bronze. The foundry will be ready for occupation 
about July Ist, and the company’s office will be in 
the Lewis block. 
will be 


Inthe new foundry natural gas 
used, and this will be the first establish- 
ment in Pittsburgh, or in the United States, to use 
this fuel in journal-hearing metal. 


The Iron Trade Review says: “One of the most 
important contracts for astronomical work ever 
taken in this country has just been awarded to 
Messrs. Warner & Swasey, of Cleveland, being the 
telescope and dome for the new Lick Observatory 
in California. The tube is to be 60° leng and 40’, 
diameter. From the floor to the center of motion 
the distance is 35’.. The base is 17x17’; polar axis 
12” diameter; weight of mounting, 25 tons. It will 
require about a year and a-half in construction. 


A company has been formed at New Castle, Pa. 
for the purpose of manufacturing sieel-wire nails. 
The capital of the company is unrestricted, and 
represents the wealthiest men in New Castle. Jno. 
Stevenson, Jr., is the president and manager, J. H. 
P. Cunningham is the treasurer, and Rufus C. Pat- 
terson is the Secretary. The company have pur- 
chased 11¢ acres of ground, and will erect brick 
buildings with a frontage of 150 feet, and length of 


150 feet. They will employ at the start about 80 
hands. 
The Diekson Manufacturing Co. have some 20 


engines under way, and, like all other builders 
could do more, yetare fairly well satisfied with 
present condition of business and the outlook for 
the future. for the Dickson steel 
wheel is so rapidly growing that an enlarged plant 


The demand 
| 
| will be a probable necessity in the near future. 
They have just completed shipment for eight cars 
to the Erie, some sixteen to the Delaware & Hud- 
son, and several sets for the Fitchburg and Phila- 
delphia & Reading. —Railway Age. 


The Baltimore Manufacturers’ Record says ; ** There 
seems to be no scarcity of money in the South for 
investment in manufacturing 





enterprises where 
In Athens, 
| Tenn., a new woolen manufacturing company was 
| organized last week to build a mill 40x400 feet. So 
freely was the stock taken by Athens business men 
that double the amount of capital required could 
pret been secured, $5,000 in one block offered for 
| stock having been refused.” 


| there are good prospects for success. 


| The Gardner Governor Works, Quincy, II1., are 
| full of orders. Among recent shipments were one 
9" governor to the Hartman Steel Co., Beaver Falls, 
Pa.; one 9’ governor and angle valve to the St. 
Louis Iron and Machine Works, St. Louis; one each 
", 7", and 5” finely finished governors, with angle 
| valves, to the Smith, Beggs & Rankin Machine Co., 
| St. Louis; also forty 3’' governors to the J. P. 
Ford & Co. Plate Glass Works, Tarentum, Pa., 
which is probably the largest order for governors 
ever placed in this country for the sole use of one 
concern. They report their gross sales as 50 per 
cent. greater for the first five months of this year 
| than for the corresponding period of last year. 
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The new catalogue of the Fond Engineering Co., 
of St. Louis, contains over 100 pages, closely printed 
and fully illustrated with improved types of steam 
and hydraulic machinery, including engines, boil- 
ers, furnaces, grates, pumps, pumping engines. 
blowing engines, air compressors, air pumps, con- 
densing apparatus, injectors, feed-water heaters, 
steam gauges, etc. The catalogue also contains a 
list of proportions, heating surface and horse-pow- 
ers of standard horizontal boilers, a table of ap- 
proximate horse-power of chimneys, and several 
other tables that engineers will appreciate. 





Machinists’ Supplies and fron. 





NEw YORK, June 17, 1886. 

The outlook remains about the same as last 
week. 

Iron—In American Pig, consumers buy only for 
present needs to cover current requirements, but 
considerable product is absorbed by contract deliv- 
eries. We quote Standard Lehigh and North 
River brands $18 to $18.50 for No. 1 X ; $17 to $17.50 
for No. 2: and $16 to $16.50 for Forge. 

Scotch Pig—Moderate demand; no new feature. 
We quote Coltness, $20; Glengarnock, $19; Gart- 
sherrie, $19.50; Summerlee, $19.50; Eglinton $17.50 
to $18; Langloan, $19.50, and Dalmellington, $18.50. 

Tin—Another advance is noted. Banca, 23\c.; 
Straits and Mallaca, 23¥c. 


+*WANTED* — 


* Situation and Help’ Advertisements, 30 cents a line 
(or each insertion under this head. About seven words 
make a line. Copys be sent to reach us not later 
than Wednesday morning for the ensuing week's issue. 





Mech. engineer and draftsman, competent prac- 
tically and theoretically, desires engagement in 
works or drafting room. Address W. 8., 9 Bicker- 
dike st., Chicago, Il. 


Wanted—A situation as head draftsman, or ass’t 
supt., by man of experience as such; technical ed- 
ucation ; best of references. Address M. Thomas, 
AM. MACHINIST. 


Wanted—To correspond with some party requir- 
ing a No. 1 toolsmith; first-class hand to handle 
and temper valuable steel tools; steady, sober, in- 
dustrious; moderate pay. Address J. W. M., 160 
Wells st., Chicago, Ill. 


Wanted—Situation by a first-class pattern-maker 
and draftsman; 26 years’ experience in engines 
and general machinery ; 12 years as foreman and 
manager; age, 40; married; good references. Ad- 
dress Patterns AM. MACHINIST. 


A first-class mechanical engineer and draftsman, 
with large experience in printing machinery, here 
and abroad, desires engagement as superintend- 
ent of works, or as head draftsman. Address 
S. M. H., AM. MACHINIST. 


Wanted—Foreman for printers’ machine shop; 
a man capable to superintend repairs of all kinds 
on presses, cutters, etc.; also general Jobbing and | 
constructing; one with some cash can have inter- 
est; business has been established several years ; 
has good run of trade; modern tools in shop, and 
experienced men only employed ; references re- 
quired. Address * Printers’ Machinist,” Am. Ma- 
CHINIST. 





+. MISCELLANEOUS WANTS + 
Advertisements will be inserted under this head at 
35 cents per lune, each insertion. 
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UPRIGHT 
CUSHIONED 


HELVE 
HAMMER 


Combines all the 
best elements es- 
sential in a first- 
class Hammer. 

r Has more good 
points, does 
more and 
better work 
and — costs 
less for re- 
pairs than 





ADLEY’S 





« 


) 3 







any other Hammer inthe World. 


BRADLEY& CO. Syracuse, N.Y. 





- . 


THE BROWN HAMME 
STRIKES A BLOW WITH 


DOUBLE THE VELOCITY That it Raises The Hammer. 
A NEW MOVEMENT! SEND FOR DESCRIPTION. 
KNOWLTON MFG. CO., King St., Rockford, Ill. 


BEADDRY'S-cvsirons 














CUSHIONED 


BUILD 


WATER WORKS, 


ENGINES 
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THE DEANE STEAM PUMP C0, HOLYOKE, MASS. 


AND 


STEAM = PUMPI 


MACHINERY. 








MANUFACTURED BY 
D AVIDSON 


THE M. T. DAVIDSON IMPROVED STEAM PUMP 


Steam Pump Company. 








wae BEST POMP “sttiamoxs” 








PRINCIPAL OFFICE, No. 77 LIBERTY STREET, N.Y. 
NEW. ENGLAND OFFICE, 51 OLIVER STREET, BOSTON, MASS. 





Ericsson Ho 


Absolutely safe ! 
Cc. 


(Delamater Iron Works) 





H. DELAMATER 


{ Air Pumping Engine 


OVER 5,000 IN USE. 


For lifting water to upper floors of buildings, city or country. A > 
burn either Coal, Gas, Wood or Gasoline Gas. -s ; pap la 


No boiler! No steam! No engineer 


& Co., 


Warerooms: 16 Cortlandt St., N. Y. 





The success of our 
Machine isthe best guar 
antee of ita value. Only 
}, Machine with Double 
# Helve, Does more and 
better work with less re- 
“ae” pairs than any other. 


BEAUDRY & CUNNINGHAM, Boston, Mass 












50Per Cent of | % 
time and laborsaved 
by using this solid, 

ytrone, durable, quick- 
working Vise. Has the improved 
taper pipe, and other attach. 
ments. Sold by the trade. Send 
for circular, 


MELVIN STEPHENS, Prop’r. 
Office, 41 Dey &t., New York. 










The Cyclone Steam Flue Cleaner has no equal. 
Crescent Mfg. Co., Cleveland, Ohio. 


Steel stamps, stencils, burning brands,and brass 
checks. T. M. Parker, Hartford, Conn. 

Light mach’y of all kinds built at short notice. 
Edmund Mills, 8 Dey st., Jersey City Heights, N. J. 

Wanted—New or second-hand screw-ctting lathe 
about 28” swing. Burrell & Whitman, Poughkeep- 
sie, N. Y 

To rent, with machinery, tools and fixtures, new 
brick shop, with water front, near New York; fine 
location for doing marine engine work. Address 
Box 15, AM. MACHINIST. 


Sen i for estimates of high-speed compound en- 
gines for stationary and marine service. Crist 
Engine Works, 140 Baxter treet, N. Y. 

Useful information steam users and engineers 100 
page book on care, ete., of boilers. Send 25cents in 
stamps. J. N. Mills Pub. Co., 30 Vesey st., N. Y 

Special tools and machines for mfg. designed and 
built to order; mechanical and Patent Office draw- 
ings. Weston & Smith, Syracuse, N. Y. 


Valuable Patent for Sale—The inventor of a me- 
chanical tool indispensable in machine shops and 
in universal demand, for want of capital to manu- 
facture, will dispose of the right, or take a partner ; 
no agents. Address G. K., AM. MACHINIST. 

M. Martin, manufacturer, P. O. Box 285, New 
Brunswick, N. J., will contractfor the manufacture 
of articles in brass and other metals (stamped or 
turned), and dies and tools for making same; also 
patent novelties, electrical inventions, special ma- 
chinery castings, etc.; estimates cheerfully given. 


For Sale—A well established foundry and ma- 
chine shop, including lots, buildings, machinery, 
satterns, and stock on hand, situated in Logan, 
flocking Co., Ohio; will sell on easy and satisfac- 
tory terms; reason for selling—old age and ill 





MASSEY’S 


Tastantaneous Grip 





VISES. 


NO SCREWING. 


TT. Cc. MASSEYWV, 
Chicago. 81 John St., New York, 


SEND FOR 


STEAM & HYDRAULIC MACHINERY 


Containing Much Useful Information & Valuable Data, 


twued by Pond Enginee-ing Co., St. Louis, 





—New— 
Catalogue 
~ti 








health. Apply to R. Belt, Logan, Ohio. 
GEO. 
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Power pum 


WATER WORKS PUMPING 





95 & 97 LIBERTY ST., 44 WASHINGTON ST., 
NEW YORK. 


ENGINES A SPECIALTY 


F. BLAKE MANF’G C0 


BY>rss E VERY VARIETY 
OF OF 










BOSTON. 














GUILD & GARRISON, 


BROOKLYN, N. Y. 


STEAM PUMPS, 
VACUUM PUMPS, 
AIR COMPRESSORS. § 





SEND FOR CATALOGUE. 









FIRE AND WaTER-PROoF BuILptne FELT, 
FIRE-PROOF Paints, STEAM PACKINGS, BoILER 
COVERINGS, ETC, 

Samples and descriptive Price List free by mail. 


HE. W. JOHNS MPG C)., £7 MAIDEN LANE, N.Y. 











EMERY-WHEEL TOOL CRINDER. 
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ANGLE AND 
J. WYKE & CO, 


TWIST DRILL GAUGE. 





SPRIN SEBASTIAN 
Four Sizes GLUE en ey | MAY & COMPANY'S 
Soenini WHEEL CO., Improved Screw Cutting 
Satisfactory Springfield, Mass 


PATENT UNIVERSAL SCREW-CUTTING, CINTER, DEPTH, 


Fine Machinists’ Tools, E. BOSTON, MASS. Send for Circular. | 
| 























INGS, FENCES, [RON WORK, EXPOSED BRICK 
WALLS, &c. Made of Pure Linseed Oil and highest 
grades of Iron Oxide. Send for Circular. Address 
STEWART, 
74 Cortlandt Street, New York. 
READY ROOFING, for new roofs. 


CHICAGO, PHILADELPHIA, LONDON 





Foot or Power Lathes 








Catalogue of Lathes, Drill 
Presses and Machinists’ Tools 
and Supplies mailed on appli- 
cation. Lathes on Trial. 


“= 167 W.Second St., Cincinnati,O 


SPECIAL SALE. 


118 in. x 6 ft. Engine Lathe. 
| 116 in. x 6 ft. Speed Lathe. 
115in. x 6ft. Speed Lathe,witb milling attachment. 








Small Speed and Engine Lathes, Shapers and 
| Drills. 
1 Iron Frame Saw Table. 
| 16 in. One-side Moulder. 
| 180 in. Grist Mill. 
Anviis and Vises. 
| A SPECIAL IMPORTATION. 
COOKE & COMPANY. 
22 Cortlandt St., New Work. 
Agents for Wiley & Russeli’s Screw Plates, 
Boitcutters, Etc. 
te" IN WRITING MENTION THIS PAPER. 43 





HENDEY 


MACHINE 


Machinists’ Tools, 
LATHES, 
PLANERS, 
SHAPERS, 
DRILLS, 








ETC., ETC. 

















Boring and Turning Mills 


MADE BY 


BETTS MACHINE C0. 


WILMINGTON, DEL. 


NOTE THE FOLLOWING ADVANTACES. 


Positive feeds, no friction. 

Spindles entirely independent, can be moved simul 
taneously in opposite directions with different 
grades of feed. 

Spindles not round, but of such shape as will allow 
ready adjustment for wear. 

Great range of feed and abundance of power 
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NICHOLSON FILE Co., 


SOLE MANUFACTURERS OF 


FILES anDbD RASPS 


HAVING THE INCREMENT CUT. 
Also, FILERS’ TOOLS AND SPECIALTIES. 


“e Nichols: on Hite Co.’s Files and Rasps, ** Double Ender ’* Saw Files, * Slim ’’Saw Files, 


* Racer ”? Horse Rasps, Handled Riflers, Machinists’ Scrapers, File Brushes, File Cards, 
Surface File olders, Vise File Holders, Stub Files and Holders, Improved Butchers’ Steels. 


Manufactory and Office at PROVIDENCE, R. - U. Ss. A. 


THE HANCOCK INSPIRATOR. 
THE STANDARD 


ROILER FEEDER FOR ALL CLASSES OF BOILERS 


OVER 75,000 IN USE. 


Send for Circulars and Price Lists. 


THE HANCOCK INSPIRATOR CO. 


OFFICE, 33 INDIA WHARF, BOSTON, MAS-. 


HE NEW ‘“CRESHAM” PATENT 


Automatic INJECTOR 


Re-Starting 


“Invaluable for use in Traction, Farm, Portable Ma- 

& rine and Stationary Boilers of all kinds. No handles 
S| N required. Water supply very difficult to break. Capa- 
Q bility of restarting automatically immediately after in- 
R terruption to feed from any cause.” 




























SS 


&®”- Send for Catalogue. Reliable and Cheap. 





Sole Manufacturers in the United States and Canada, 


NATHAN MANUFACTURING CO. 
Nos. 92 and 94 Liberty Street, New York, 





Ve 
“ay 








Established in 1874. and 26 West Street, Cleveland, 0. 
ph Pasa Street, New York. 


CLEVELAND TWIST DRILL CO. secrets: Soadoo pag 
P.H.& F.M.ROOTS,,| FOR SALE AT A BARGAIN. 


. ‘ A well established and ying machi h 
Conner sville, Indiana, and foundry, aeanes 7 ala, tot ae ot Pd 
MANUFACTURERS OF The busi- 


and stock, situated 
PORTABLE FORGES, TUYERE IRONS, ETC. be carried on ‘until sid thus at once 





2e88 Will 
siving a profitable trade to the purchaser. Address, 
A. FALKENAU, 
Care of a Mfg. Co., 
anton, Pa. 
Only reason for selling, nt health. 


THE PEERLESS 


Compound Automatic Steam Damper 


RECULATOR. 












ROOTS’ NEW ACME HAND-BLOWERS. 
Slow-speeded, Force-blast. Durable, 
Compact and Cheap. 


Roots’ Foundry Blowers, Gas Exhausters, etc. 
§. 8. TOWNSEND, Gen, Agt. \ CORTLANDT ST., 


COOKE & C0,, Selling Agts NEW YORK. 


In Writing, Please Mention This Paper. ; 
GUARANTEED THE BEST 


SAVER OF FUEL IN 
THE MARKET. 
Has been used six years by 700 of the largest mills 





FITZGERALD’s Boston MAcuHINisT. 18mo, cloth.$ .75 


Cuorpau's Lerrers TO MEcHANICcs, &c. 12mo0. 2.00 | ind firms in the U. 8.; not one given out. | Always 


THURSTON’S MATERIALS OF CONSTRUCTION. 8v0. 5.00 | ut up by our own mechanics. Warranted to keep 
yeumeeos 8 Friction, 1N Macainery, &c. eee = coder 5 peare. Send for printed testimonial of large 
ee ee 2 2 es le ™ 
West’s Founpry Practice. 12mo, plates 2:50 | ners 
WEsT MOULDER’ 8 TEXT-BOOK. 12mo, plates.. 2.50 
McCorp’s PRAcTICAL MECHANISM 8vVO........ 5.00 
WRINKLES AND RECIPES FOR MECHANICS AND 
I oo 5 og oa oh apache bu beaa kc Ck oes aay 00 





4 : ; ; 
GRIMSHAW'S ART OF Saw FILING 18mo, plates. 1.00 | : a 
Ho.uty’s = 18mo, rates. 75 | 
BALDWIN’s Steam HEATING FOR BUILDINGS.. 2.5 THE PEERLESS GRATE BAR. 
CROMWELL's TOOTHED GEARING, &c. 12mo.... 2.00 
CROMWELL’s BELTS AND PULLEYS. 12mo...... 2.00 Warranted not to Warp, and the Most’ 
Srnciarrs’ Locomotive ENGint Runnina, Xe. = Durable in Use. 

er eer ete Pere een eee 2. 

THURSTON’S STATIONARY STEAM ENGINES. 12mo. 1.50 A St A li (0 
GRIMSHAW’S STEAM ENGINE CATECHISM....... . 1.00 merical Call lance 0. 


Published and for Sale by 


JOHN WILEY & SONS, 15 Astor Place, N.Y. 


HALL DUPLEX PLUNGER PUMP. 
Simple, Durable, Efficient. Gam 


HALL STEAM POMP (0, 


91 Liberty St., 


W. A. SIMMONS & 00., Sole Agents, 
280 Broadway, New York, 22 & 24 N. 4th St., Phila. 








AMERI CA. IN MACHINIST 











REDUCED PRICES oF [eCOUNT’S } STRAIGHT TAIL DOG. 





a No, INCH PRICK No, INCH. PRICR 
£e : 34....$0.60 10....214... $1.35 
£3 vai Tiveen <a Sivcctiiicces Rae 
~ 8 wave he 70 12 - a: 1.09 
deve TB .ccs. 18.5.6 3 9 

PSS 5.2: ses ae xe eee 
BSR 6..... 19g.... .05 15....4%.... 2.7% 

<i Sey Sss, 00 WO.cc ice OS 
£3 Bac ucs 184.... 1.10 17....5%.... 4.00 
ow 2 1.20 18...6 .... 5.00 
& 1Set to2in. 7.80 Full Set....31.1¢ 


Cc. WwW. LeCOUNT, South Norwalk, ene. 














Lynde’s Pat, 


Pop Safty Vare, | 


Adapted to all Boilers. 
J.B. Lonergan & Co., 


Sole Owners and Manuf’rs 


KORTING man IWECTOR 


WILL 


LIFT 
HOT | 


Water, | 













Operated by only one handle. Self Regulating under 
all conditions. 


——OVER 60,000 IN USE.— 
SEND FOR DESCRIPTIVE CIBCULAR. 


A. ALLER, 109 LIBERTY ST., 


——NEW YORK. 
McKinley Patent 


ATR ENGINE 


The Best and Cheapest 

on the Market. 

No Steam. No Water. 
Absolute Safety. No En- 
gineer. No Pumps. No 
Gauges No Liability to 
freeze up. No Regula- 
tion re juired. 


NO EXTRA INSURANCE. 


Can be used for any pur- 
pose where power is re- 
quired. 


Cheap Fuel. Cheap 
First Cost. 


McKinley Engine Co. 


17 Broadway, 











Cincin ati, 0. 





ameter. 
| light wack r7) 


UNION STONE CO., 


38 & 40 Hawley St., Boston, Mass, 





No. | CRINDING MACHINE. 


Has 1 * Arbor. Takes Emery Wheels to 14’ di- 
_—_ cially adapted to grinding tools and 
similar character. 


We Manufacture Grinding Machinery and Emery 
Wheels for all classes of Work. 


Diamond Tools and Emery-wheel Dressers 


FOR REMOVING GLAZE, AND SHAPING THE 
FACE OF WHEELS, AS REQUIRED. 


CATALOCUE ON APPLICATION. 


Hydrostatic Machinere 


PRESSES, 
PU MPS 
PU NCHES, 


ACCUMULATORS 


JACKS, 
VALVES, 
FITTINGS, 


Vault Elevators, Ee, 


WATSON & STILLMAN, 


204-210 E. 43d St., New York. 

















SIND FOR CUTS AND 


PRICES OF OUR —_—___- 












NEW 16-IN, ENGINE LATHE. 


THE MULLER MACHINE TOOL CO., 179 W. PEARL ST., CINCINNATI, 0. 













For the reason that if you are 
interested in raising water or other 
liquids by steam power, we wish to call 
your attention to the 


Call or write a our new 96 


WHY THIS IS PUT HERE! 


NEW PULSOMETER, 


THE CHEAPEST AND BEST STEAM PUMP IN THE MARKET. 
lent, Simple, Durable, and more 
eens Grae expenses and repairs, than any S82 "Steam 'P 
Illustrated Descriptive Book containing Full Particulars, Reduced Net 
Prices, and hundreds of A-1 Testimonials. Mailed Free. 


PULSOMETER STEAM PUMP CO., 83 JOHN STREET, N. Y. 


PRICES LOWER THAN ANY OTHER. 


mical, both as to running 
Pump. 





foshua Rose's Great Treatise on 
Steam Engines, 


Just PUBLISHED. 


Modern Steam Engines 


An Elementary Treatise upon the Steam Engine, written in 


Office; Giving Full Explanations of the Construction of Modern 
Steam Engines; Including Diagrams showin 
tion ; Together with complete but Simple 
rations of Various Kinds of Valves, 

aha etc , thereby enabdng the Ordinary Engineer to chk arly 
Understand the Principles Involved in their Construction and 
Use, and to Plot — toes Movements upon the Drawing Board. 

sy JOSHUA KONE, » author of “The Complete Practical Ma 
chinist.”’ ae by 422 engravings. In one vol , 4to, 320 pages 
Price, $6. ee, Tree of postage to any address in the world. 

Ge An Illustrated Circular, 8 pages, 4to, giving the 
Contents of this remarkable Book,will be sent free to any 
one who will furnish his address. 


HENRY CAREY BAIRD & CO., 
INDUSTRIAL PUBLISHERS, BOOKSELLERS & IMPORTERS, 
810 Walnut St., Philadelphia, Pa.U.S.A. 


their actual Opera 
xplanations of the 





The BERRYMAN Patent 


FEED WATER 
eater & Purifier, 


MANUFACTURED BY 
I. B. Davis & Son, Hartford, Conn. 


This heater has been in constant use 
over ten years. None have ever re 
quired repairs. Gives the highest re- 
sults attainabie by the use of exhaust 


steam. 


BENJ. F. KELLEY, Agent, 


90! LIBERTY ST., NEW YORK. 
Philadelphia Office: 








BLS Soca Zi 


NEW YORK. 








JAMES BERRYMAN, 125 N. Fourth St. 





Plain Language, for use in the Workshop as weilas the Drawing | 


Valve Motio..s, Link | 


“THE ()NLY PERFECT” 
BUFFALO 







The Lightest, Strongest, 
Most Durable, Easiest 
» Working, and in every way 
THE BEST 


Portable Forge Made, 


s=se Bullalo Forge Co., 


BUFFALO, N. Y¥. 











ORTHINCGTON 
PUMPING 
MACHINER 


HENRY R. WorTHINGTON, 
NEW YORK, 
Boston, Pittsburgh, Chicago, 


Cincinnati, Cleveland, St. 
Louis, San Francisco. 










OEND FOR 


Illustrated Cataiogue, 


































AMERICAN 








Oneida Steam Engine & Foundry Go., Oneida, N. 4 


LATHE 


Under Westcott'’s Patent. 
Capacity Little Giant Improved. | 


Manufacturers 
of all kinds of 


CHUCKS 


AND 














| No. ’ ..--holds 9 Y inch. | 
oir 6 
it) C ; “ zy 54 oe 
SEND ATALOGUE. — : ae ae gto 
FOR me BEE tei) pe “ 








RADIUS LINK PLANER ATTACHMENT. 






= | \ 
() 


} FOR PLANING LINKS, BLOCKS AND CIRCULAR WORK, ON 
} 44, ORDINARY PLANER. QUICKLY ATTACHED, EASILY 
sei ompaneiey a OPERATED. 


DOES ACCURATE WORK. 


" Circulars on Application. 


Th 2! £. B. FLANDERS MACHINE WORKS, 
PEDRICK & AYER, Proprietors, 


PHILADELPHIA, PA. 





“amet Po Upigh Dal 
“zt W orm and Leve r Fee _ 













Barnes’ Pat auten L athe 
e 15-inch swing, 6-foot or 8-foot Bed 
Yam These machines are made a apecialty 
in our factory , they have advantages 
notfound in other machines in this 
yy Hine It will pay parties desiring to 
purchase, or know more about this 
fclass of machines, to seud for full 
description and prices 
Ff. & JOHN BARNES CO. 

© 1995 MainSt., , Rockford, Ill. 


SHUR fQCH0 








CRANK PLANERS 


Superior Design & Workmanship, Extra Heavy (1500 lbs.) 
DOWN, ANGULAR AND CROSS-FEED, 
TO PLANE 12x16x15, 


THE R. A. BELDEN CO., DANBURY,OT. 














PATE NT FAW OR TANTIS, 
816F 8t., Washington, D.C. 
OLI CITORS Rend hirGidten, 








For Hand and Power, 
6’, 8’ and 10” Stroke. 


Adapted to all Classes of Work 
to their capacity. 


CIRCULARS FURNISHED. 


BOYNTON & PLUMMER, 


Worcester, Mass, 








J. C. HOADLEY, 
IVIL AND MECHANICAL ENGINEE 
and Expert in Patent Causes, 
28 STATE STREET, Room 28, BOSTON, MASS. 














ee CHICAGO Ir York 


J3 1017 So. Jefferson St. 














Jiaving greater facilities for 


—CGEAR CUTTING — 


than we need at present, we are prepared to cut 
accurately and with dispatch, all sizes of Spur and 
Bevel Gears, 


from the Smallest to 30 inches Diameter. 


§, ASHTON HAND MFG, C0., "atrcecn” 


Chester Co,, Pa. 


ih TURRET & SPEED 
LATHES 


BRASS 
FINISHERS’ 
TOOLS, 
QAQE 
MACHINE 
WORKS, 
WATERFORD, 
NEW YORE. 


A UNIVERSAL WRENCH, 
BAUER’S PAT. 











SELF-ADJUSTING, 
SELF-GRIPPING, 
SELF-ACTING 
WRENCH, 
and 
TONCS. 


Grips from Largest to Smallest. size. Get List from 
PAINE, DIEHL &00., 12 BANE ST., PHILA, PA 














CORRESPONDENCE SOLICIIED, 





Experimental and New Machinery for Special Purposes 
BVILT UWDER COMWTRACST 


EF'rom Specifications and Inventors’ Designs. 
AMPLE SHOP AND SHIPPING FACILITIES. 
COHOES IRON FOUNDRY AND MACHINE Co., 


COHOES, N. Y. 















IMPROVED SHIFTING 


SCREW MICROMETER, 


With Covered Screw. 





SoA. J, WILKINSON & 00., 


BOSTON, MASS., 
Makers of the most complete assortment of 


Ait Calipers and 


Fine Measuring Tools, 


to be found in the world. 


Send for Illustrated Catalogue with Tables, 





ADAMS PATENT, AUTOMATIC 
BOLT NUT THREADING’: POINTING MACHINES. 


THE ADAMS 


8. PRI 


CE. MACHINERY CO. 


aT F 









bess accept 






DRILL | 
| INSIDE & OUT. 








[Jury 3, 1886 





A FAIR OFFER. 


If you will put a JENKINS BROS. VALVE, on the worst place you can find, wher 
u cannot keep other valves tight, and if itis not perfec ly tight or does not hol 
eon. Oils, Acids, or other fluids longer than any other 
and your money will be refunded. 
IF YOU WANT THE BEST, CALL FOR “‘ JENKINS BROS.’’ VALVES. 


STEN EIN S BRO S., 
71 John St., New York. 13 So. Fourth St., Phila. 79 Kilby St., Boston. 


WOOD-WORKING MACHINERY 


For Planing Mills, Fur. 

niture, Chair and Cabinet 

Factories,Oabinet Works 

and General Wood- Work. 

ing. Send eed for Il. 

lustrated Catalogue to 
ROLLSTONE MACHINE CO., 

45 Water 8t., 


FITCHBURG, MASS . 


THE ELLIOTT (Which always was gov 


Jalve, you may return + 


























Ferracute Machine % 
BRIDGETON, N. J., 0. 8. A. 


Send for Has Recently Been 
Presses, Dies... DRILL 
+] 
and all other Sheet-Metal Tools. Particulars. PRE Ss Much Improved. 
_ A new line of PUNCHING PRESSES 
just out. mc STERLING ELLIOTT, NEWTON, 








Send for Catalogue. 












FRICTION © 


5 Not liable to get out of 
© order. Will lift water 25 
feet. Always delivers | 
5, water hot to the boiler. 
Will start when it_is hot. 
Will feed water through 
 @ heater. Manufactured 
and for sale b 


Detrolt, Mica, fi | 


T. R. ALMOND, Mfr., 


83 & 86 Washington Street, 
BROOELYN, N. Y.- 


a The Almond Coupling. 
HE DUPLEX INJECTOR Q A new quarter turn 
THEBEST BOILER | motion to replace 
FEEDER KNOWN. | ee 

; 

y 













52854 & 


UNIVERSAL RADIAL 


RADIAL DRILLING MACHINES 


=. THREE DESIGNS. SIX SIZES) 
_EMBODY ALL DESIRABLE FEATURES 


oun "& UPWARD 
UNIVERSAL RADIAL DRILL CO 


CINCINNAT 


48,5 








Peqstiod 





ESTABLISHED 1851. 


THE HORTON LATHE CHUCK. 


oan any two ratchets made, and at the 
M. MACHINE CO., Warsaw, N. Y- 
VOLNEY W. MASON & CO., 
Friction Pulleys, Clutches and Elevators, 
PROVIDENCE. BR. IL. 


FORBES & CURTIS, 
BRIDGEPORT, CONN. 
Manufacturers of 


The Fortes | Pat Die Stocks, 


Fower Pipe and Thread. 
ing Machit Ae, ting-off Ma- 
a Sen lis, 
Special Machinery, etc., etc. 


WRITE FOR CATALOGUE. 
: Mention Paper. 


LATHES, 
PLANERS, 
DRILLS, | ae ‘a ‘ei 
SLOTTERS, pe 


Hamilton, Ohio, U.S. A. 
Ete, 


Aets as Solicitor of Patents, Cav- 
NEW HAVEN MANUFAC’G CO., 


eats, Trade-Marks, Design-Patents, 
New Haven, Conn. 


Labels, and Copyrights, foreign and 
domestic, reports on questions of 
ba arigrrlin PATENT DROP-FORGED CHAIN PIPE WRENCH. 
= MADE ENTIRELY 0 OF BAR STEEL.—six Bizes, adapted for pipe 


greater ran 
rice of one. nes 

















THE E. HORTON & SON CO 


Canal St., Windsor Locks, Conn., U.S. A. 

















serves as expert in patent causes. 














patentability, infringement etc.,and 
om 44 to l4inches diam. - 














Each number will fit a range of sizes equal to six or more pairs of common 
tongs, while it will outwear an equal number of any kind. All parts are inter- 
changeable. Jaws hardened to saw temper, and can be sharpened with a file. 
Does not crush pipe; quick grip; neverslips; chain will not unhitch in use, but 


can be instantly released. y wrysaus & 00, Iron & Stel Drop Forgings, 11 Richards $",, near Hamilton Ferry, Brooklyn, N.Y, 





Philadelphia, June 2d, 1886. 
E. A. Walker, 75 Laurel St., Philadelphia, Pa. 


Having used the ** RICHARDS PATENT COMBINATION PLANER 
An SHAPER ”almost daily, for several months past, I take pleasure 
in taper o Ae to its merits. I find it an exceedingly useful and desir- 
able addition to the machine shop, easily manipulated, well balanced 
in all its parts, and accurately constructed; in short, it fulfills 
all the inventor claims for it, and fully comes up to what I had ex- 
pected of it from its previous recommendations. 


HARRY CAN, Engineer, 
At Powers & Weightman’s Laboratory, 
Falls Schuylkill, Phila- 


Patont Flexible Back Hack Saw for Machinists’ Use 


Made of best Band Steel. The teeth only 
are hardened by an entirely new proces: ‘he 
back yemaining sott and flexit ls. War a ited 
not to break. Send for gemple and circular. 
qncowsed, by 3 The Pratt & Whitney Co. pons 
Benne Supt. Motive Power, N.Y.& N.H. 

net Rk. ‘and others. 








i NRY G. THOMPSON & SONS, 
New Haven, Conn. |! 51 Leonard St., N.Y. 


CLUTCH PULLEYS AND 
CUT-OFF COUPLINGS. 


sA6. HUNTER & SON, 
North Adams, Mass. 





















¢ 


& a 


M 


Cut 

















oe. oo Cae - > 


a ee 





ARAM: 


NAA C15. Seana 











Jory 3, 1886] 


MORSE Twist DRILL AND MACHINE COMPANY, New Bedford, Mass. 


Manufacturers_of 


Morse Patent Straight-Lip Increase Twist Drills. 





SOLID AND SHELL REAMERS, BEACH’S PATENT SELF-CENTERING CHUCK, BIT STOCK DRILLS, 
DRILL GRINDING MACHINES, MILLING CUTTERS AND SPECIAL TOOLS TO ORDER. 


BOILER PLATE PLANER. 


Will Plane any Length of Piate. 








Tools cut both ways and have independent adjustment. Table acts as a gauge 
for setting the Plate. Driven by a Steel Screw, which is supported its entire 
length so that it cannot be bent or sprung. Three Sizes, 


HILLES & JONES, 3, Wilmington, Del. 


CRAIC’S [awn esas 


edad DECKS PAT nee pa 























wv BEECHER & PECK CONN. 
The Craig Sight Feed Lubricating Co 
LAWRENCE, MASS, 
Font Foot pitfainen for For Reducing and Pointing Wire. 
Portable & Pumping sai Especially adapted to pointing wire rods and 
WRITH FOR CIRCULAR. te iiatiaan ov sistent. - ins 
manufacturer. mom 
BOILER FEED PUMP. S.W. GOODYEAR, Waterbury, Ct, 





MADE BY 


rm M. BR. MUCKELE, Jr. & 00. 


IZES TO SUIT 
©EAM PLANTS, 


hes TO 300 H. P. 


Send For CirculaR 


HALL S.ratelNJECTORS 

















AONE = LARER, = BAND = LATHE 


Slide Rests and Planer Centers, 





















i STEAM SPINDLE 





TAKE OUTTUBE [aay 
FOR CLEANSING 


L. §. STARRETT, 


= Manufacturer of 

‘3FINE TOOLS 
E ATHOL, MASS. 

SEND FOR FULL LIST. 


| ih | fuilusla lank | hut Fintan! Tuhuluuiutust } tu! lulu! i] 
| 


Rubber Goods Especially to Order. 


| 
Fine and accurate work for Meek ses Sewing 
| Machine and Electric Light articles, B feycle re to Bottle Btor 
pare, Benuslens ubing. Pure Moulded Boiler Gaskets and Steam 





OVER 20,000 IN USE. 


HALL’S ENGINEERING Co., 
112 JOHN STREET, NEW YORE. 


No.5 283s CUTTING g 


ENGINE S 













































Will Cut 
Brass 
Wheels 


tod ca hes 4 3 Pi Ringe th tha’ a Mtns or blow out Extra late Bheet 
teint ster, ; lor cost of new cles, including moulds, en Seed. 
Spur,“ | “THE HARTFORD RUBBER WORKS, 
rte or HARTFORD, CONN, 
‘TOWN $ 





AND 
STEEL PINIONS 
To 1 Inch in Diam. 


‘THE CINCINNATI SCREW AND TAP (0., 


CINCINNATI, OHIO, 











3. MANUFACTURERS OF 

Send for | §> 

)' scription EB Screws, 

and | 4 

“ 

Prices. | $4 TAPS, DIES, 
= 
J 
a 


AND 
UNIVERSAL 


gLOAN, CHACE & | courany | 
MILLING MACHINES, 


289-293 W ashington St., Newark, N.J. 
BUILDERS OF WATCH “AND CLOCK MACHINERY. 





AMERICAN Ee 


SEND FOR CIRCULAR. 


18 


D, DAUNDERD’ SOM, 


Manufacturers of 


Pipe Cutting & Threading Machines 


For Pipe, Mill and Steam Fitters’ Use. 


TAPPING MACHINES, 


For Steam Fitting, also 


- Steam and Gas Fitters’ Hand Tools. 


YONKERS, N. Y. 








William Barker & Co. 


| MANUFACTURERS OF 


ARON AND BRASS WORKING MACHINERY, 


140 and 142 E. Sixth St., Near Culvert, 
CINCINNATI. 0, 
SEND for CIRCULARS and PRICES. 





P, BLAISDELL & CO. 


Manufacturers of 


achinists’ Tools, 


HITE’S FLEXIBLE METALLIC FILLET 


OW use of Pattern Makers. Sizes 14 to 1 In. 


WARD WHITE, 44 N. 4th ST., 

a oe 

36” yy" Fy 
oe NS ee 


aoe CATALOGUE OF TOOL 


IN BE ww 


and Supplies sent free to any address on receipt of ten cents 
in stamps (for postage). 


Chas. A. Strelinger & Co., Wood Ave,, Detroit, Mich. 


BEVEL GEARS, 


Out Theoretically Correct. 
For particulars and estimates apply to 
BREHMER BROS., 

Machinists, 
440 N, 12th St., Philadelphia, Pa, 



























ROLLER TUBE EXPANDERS, 
FORGED STEEL, SHEET METAL PUNCHES 


screw puncHes, <A, L. HENDERER, 
Wilmington, Del 


JA. FAY & COU: 
BUILDERS OF IMPROVED 


WOOD-WORKING MACHINERY 


braces nearly 400 Machines for 


PLANING & MATCHING 


Surfacing, Moulding, Tenoning, 
~~ iataaaee Boring, and Shaping, 





Variety andWniversal 


WOOD WORKERS. 


Band, Scroll and Circular Saws 

es Resawing Machines, oo an 
== Wheel Machinery, Sha ting, Pul- 

= leys, etc. All of the highest 

= standard of excellence. 

N. H. DOANE, Pres’t. D. L. LYON, Sec’y. 











JOSEPH DIXON CRUCIBLE CO. 
Jersey City, N. J. 
MANUFACTURERS OF 





Over 1,100°Varieties of Le is Pencils. Every 
drafteman should send 16 cents for samples of 
Artists Pencils, worth double the money, and 
equal to any Siberian. 





American Twist Drill Company’s 


PATENT CHUCK JAWS. 


Threesizes. Price per set of 4 Jaws,$40, 
$48, $56. Bolted to lathe face plates, 
they make best and cheapest chuck in 
the world. Address orders, 

HILL. CLARKE & CO., Boston and St. Lou 


'ANNING, MAXWELL & MOORE. N. " City 
TALLMAN & McF ADDe N, Philade ‘Iphin, Pa 








ullbricate You Engine Tyindes 
t perfectly, gain power and 


save oil by using our Patent 


Automatic Sight Feed Lubri- | 
as it | 


a cators, showing oil 
4 enters, drop by drop. 





THE a COLE & BURNHAM CO. 


82 & 84 Fulton Street, New York, 
MANUFACTURERS OF | 

| 

| 


PiPE CUTTING and ‘THREADING JACHINES | 


OPERATED BY HAND OR POWER. 
VALVES, PIPE 
FITTINGS, PIPE TOOLS, | 


STEAM, WATER AND GAS. 
EFactory, Bridgeport, Comme 





MACHINE, 
Cuts ¥’/ to 2” 









The Seibert Cylinder Oil Cup Co. 


ROGERS, Agent for New York, 
19 John Street, New York. 


a. A. 













Iron and Steel | 


DROP FORGING | 


Of Every Description, at Reasonable Prices. 


THE R.A.BELDEN CO0.,DANBURY, CT. | 








THE 


> Slate Seasitive Drsl 


Adapted to 5k seed wrenke % work with small 
drills. Its extreme_sensitiveness 

revents clogging and breakage of 
Prills s. Has a swinging table with 
eh for center drilling. 
Instantly adjustable to different 
lengths of work. Over 200 already 
in use. Send for Circular. 


DWIGHT SLATE, 
Hartford, Conn. 


FAY & SCOTT," 


MANUFACTURERS OF 


WOOD LATHES, 


Drill Lathes, Shaping Machines, 
Milling Machines, Planer Centers, &c, 


SEND FOR CATALOCUE. 











Philadelphia, Pa. 


FOR HAND OR POWER. 
Don’t you have sufficient Pipe- 
Made in Three Sizes, Cutting Pipes % to 6 inch. 


Work about your Mill, Factory, 
Mention this paper and write 
PANCOAST & MAULE, 


“ECLIPSE” Pipe-Cutting Machines 
us for particulars. 





for itself, providing it could be 


convenient and wery compact 
Pipe-Cutting Machine soon pay 
had at a moderate price? 


or Shops to make a powerful, 





THOS. H. DALLETT & C0., 
{8th & Buttonwood Sts. "ei 


MANUFACTURERS OF 


RPATEN T 


Perks Drllng Mackie, 


VERTICAL DRILLS, 
Radial Drills, Multi ra Drills, 
| HAND DRIL 


Send for Illustrated A 









me oe oh 












Beware of Imitations. 


Send for Circular 


+ FOSSIL + MEAu.+ PIPE AND BOILER COVERING. 


Light as Hair Felt. Absolutely Fireproof. 
applica: Can be used over and over again. 


Easily 
Thickness 
’ to 34’’; equal to other coverings at 2’ to 2%" 


Sold in Bags of 110 lbs. each. 


Acknowledged by leading authorities to be the best 
non-conducting material in the market, 


FOSSIL MEAL CO., 48 Cedar St., New York. 


Mention this Paper, 
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~ WILLIAM SELLERS & (0,88 Southwark Foundry & Machine Go 


IMPROVED MACHINE TOOLS ron workixa "ROX AND STEEL ENGINEERS AND MACHINISTS. 


STEAM HAWMERS, PUNCHES and SHEARS, LATHES, PLANERS, 


BEEDISG ROLLA, sup TOCE, GRIEDERS, Rie. E — TURNING MILLS, WASHINGTON AVE. AND FIFTH ST., PHILADELPHIA, PA. 


if PORTER-ALLEN and SOUTHWARK ENGINES, BOILERS AND TANES, 
SHAPTING, p ULLEYS, \ HANGERS, (OUP LINGS, le, BLOWING ENGINES, tise GAS APPARATUS, BESSEMER CONVERTERS, ETO. 
|| IMPROVED ides FOR FEEDING BOILERS. | | | SUGAR MACHINERY, HYDRAULIC MACHINERY. ETC.. ETC. . 


ean ae TiaLait Aus Han 


OFFICE AND WORKS, PHILADELPHIA, PENNA, 
Double, Single, Angle- 


O0T'S NEW WATER-TURE STEAM BOILER) F 
ar, Gang, orizontal, 











SAFE! ECONOMICAL! DURABLE Gate, Multiple Bet aw 
yen 
= For " iaagieapengone CATALOGUE ef NEW BOILER, Address Punches and Shears, 
; ABENDROTH & ROOT MANUFG. CO. papa 
Power Oushiened Hammer. Wy 





— 23 CLIFF STREET, NEW YORK.— kien 
Send for new catalogue. 











A natural product taken from our own mines. Unlike any of the 


T i E N E w YO R K s U a Gc LY Co., Li m ited. —— ss or apoeeenap g Rae ey beg nom on th 
RAILWAY. HEADQUARTERS 50, 52 F [ T 0 HK CI r A R marke 2 quaren ee 18 SUCCESS 1 rections are followed, or as 


MACHINISTS’ 





a Ss lv pounds to the ton of iron required to purify the 
iron, and will more than pay for itself in keeping the cupola clean 
The best flux for foundry work; also used in rediction and refining 


ror of silver, copper and oe. Used by glass manufacturers in maki 
ENGINEEES’ THE BEST ° opaque ‘ware. Used wy chemist in making hydro- a” acid for 
ing ornamented glass. Can be used in manufac’ steel b 
MILL AND STEEL John St the basic process. r 
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2: oe A 


MAIN'S |§ 


pee FECTLY 





= COMMON 
SENSE 
GREASE 


MINERS’ as THE EVANSVILLE LEAD AND SPAR MINING CO. 
. BAR (WW + ecto pe B. <p gama evan vi 
Supplies NEW YORK Send for circular, prices and experience of users, NSVILLE, IND. 
OMNES FOUNDRY AND MACHINE DEPARTMENT, 
NSTRUMENTS| WM. T. COMSTOCK, o N ] 
ene ee ee % at OE STE TE A t) L ‘ t) 
va tn Oe HARRISBURG, PA. 
Silver - Medal 
The Lowe Feed Water Highest Award "2", 
AT FRANKLIN INSTITUTE NOVELTY EXHIBI- 
uae io TION, PHILADELPHIA. 
Li FAT FR, | (THe tbe ENcine . We are operating the finest and most successfu! 
| ie Electric Light Stations in the world. A change of 
Fr = speed not excee mem | one per cent guaranteed, run- 
sonaacne-co. ning light andloaded Send for catalogue, 
"Ser eck Water far xine Sel E.B. STOCKING, ATTY. 
rea i ates be Nee” | PATENT § .ortecern. 
Lew Pressure Engine, | OO ANN’ ST. # NEW Yo! Fook ou Fuente” 
T is the simplest, most NATIONAL Teen TUDE BOI LER COMPANY: 
Efficient and Reliabl le, Office, 
Seeetl ontite bist eo:- B ick, N 
ony saving most fuel New runswick, oJ. 
and boiler repairs. _ Manufacturers of 
Write Histories ’ 
| eee and Feed Water MOORE’S SYSTEM 
ing thispaper), 10 WATER-TUBE STEAM BOILERS, 
BRIDCEPORT Unequalled for 
BOILER WORKS, SAFETY, ECONOMY AND DURABILITY. 
WILLIAM LOWE, Propr. Branch Offices: 


HTH 


Automatic, 




















ta” Agents Wanted. New York City, 64 Cortlandt St. 
Witt SAVE CU P, Philadelphia, Pa., 49 N. 7th St, 
= uu Boston, Mass., - 50 Oliver St, 
50 PER CENT. IN THE COST OF LUBRICATION. os * eh Babe etd 
HAS NEVER YET FAILED TO COOL THE MOST i; _Ab, D WCOLBURN & Co. # 
OBSTINATE JOURNAL. WILL APPLY ANY- : . FITTHBURS, MA35. 
WHERE ON TWO WEEKS’ TRIAL. MACHINISTS’ SCALES rd « x wkbo GA in . ears 
End Graduation. NE | ee ee es 
MAIN & HARRIS,” New ton” We inyite comparison for agourncy ith yith all others. cae Min pel \ | ~~ [5,55 PRICES, © we MACHYNE S. 
It will pay you to correspond with us. COFFIN & LEIGHTON, SYRAOUSE, N. N.Y. ‘ 

















7, Morse or Works 
MORSE, WILLIAMS & CO., 


WORKS. P.DELANY, 
| Cuccessors to CLEM t MOBSE, Builders of all Kinds of 


_ me WBURGHNY,| STEARNS WFC, COMPANY, nae oe soap Pe 
ganven? inet OF EVERY DESCRIPTIQy. BRIN, PA. iu: ae @ wo —_ 
B ILER ay Al! LINE OF BOILERS 1 STOCK Engines from 15 to 400 Horse Power. ane 
ae 0 Sah IMMEDI ATE DELIVERY. Bollers of Steel and Iron supplied tothe trade or ‘Automatic Hatch Doors 


he user. Send for Catalogues. | A SPECIALTY. 


Send for Illustrated Circular. 
Works at ERIE, PA. iy Frankford Av. Wildey a 


and Shackamaxon Sts., 









. fer spt 
HARRISON 3 ADJUSTABLE FLUE-HOLE CUTTER. 
An effective _labor- saving tool for the boiler shop. Size No. 1 cuts all size 

holes from 2 to 5 inches inclusive. The cutters proper 


are forged from 5¢-inch round steel, can be renewee? REN 
at trifling cost ; are easily adjusted and firmly held. 


caneonmuiiaik Wadia BC PHILADELPHIA. y 

i ashington, 

REMINGTON & Cco., PATENTS No pay asked for patents until ob | N.Y. Office, 108 8 Liberty Street. 
WILMINGTON DEL. tained. Write for Inventor’s Guide, | 


| 
THE F ISHKILL CORLISS ENGINE, THE caRONeR coveRNon 225%." 
































Manufactured by 


















‘aal Seeiidiliass Ttadcen | Over 40,000 in Use. pyamnczs, pyrronine ERRICKS, 
Vertical Condensing Engines ADArran ToRTERY SITLE [| uum aa 


PORTABLE STEAM 
ENGINE. 


Warranted to give satisfac- 
tion or no sale. 


FOR CIRCULARS AND PRIOBS, 
ADDBESS, 


The Gardner Governor Go, 


QUINCY, ILL. 


Specially adapted for and extensively used 
in large grain elevators. 


BOILERS. 


» Hishkall Tranding Jlachine (50, 
FISHKILL-ON-THE-HUDSON, N.Y. 


Bend for Catalogue A, containing Il) 
trated Descriptions a and References = | 
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NEW _TANGYE - BUCKEYE AUTOMATIC CUT-OFF ENGINES, 


In Use, Over 1,000 25 to 1,000 H.P. 


These Engines are the combined result of long ex- 
perience with automatic cut-off regulation, and most 
careful revision of all details. They are designed and 
constructed for heavy and continuous duty at medium 
or high rotative speeds. Highest attainable Economy 
©, inSteam Consumption and superior regulation guar- 
= anteed. Self-contained Automatic Cut-off Engines, 
1210 100 H.P. for driving Dynamo Machines a specialty 
Illustrated Circulars, with various data as to practical 
Steam Engine construction and performance, free by 
mail. address, BUCKEYE ENGINE CO., Salem, Ohio. 

OBINSON,cor. Clinton & Jackson Sts- 


SALES AGENTS: Vv. [. SIMPSON 70 Ast tor House, N, /, {nogtissh f cane, St. Paul, Minn. 


Minneapolis, M 
KENSINCTON ENCINE WORKS, LIMITED, PHILADELPHIA, 


ole Licensees and Manufacturers for New Jersey (South of Trenton), Eastern Pennsylvania, Delaware, Maryland and Virginia. 


“OTTO” GAS ENGINE WORKS, 
SCHLEICHER, SCHUMM & CO., 


33d and Walnut Sts. Branch Office, 139 Washington St. 
PHILADELPHIA. CHICAGO. 


OVER 18,000 ENGINES IN USE. 


GUARANTEED Per Cont-tess Gasthan ANY Brakeshorse-power, 


THE ALBANY STEAM-LTRAP (0S 


BUCKET AND GRAVITATING 


T:-R:A:P: Ss 


Automatically drain the unions of 
condensation from HEATING COILS 
and return it to the boilers whether 
the coils are aboye or below the water 
levelin boiler, doing away with pumps 
and other mechanical devices for such 
purposes. 

: e also manufacture Blessing’s 
Patent Renewable-Seat Stop and Check * 
Valves.—Send for Circular. 


~~ Albany Steam-Trap Co, 4t>az- 
THE BECKETT & McDOWELL UF. C0, 
STEAM ENGINES, Hoists, Pumps 


AND GENERAL MINING MACHINERY. 
120 LIBERTY sT. NEW YORK. 
t@- SEND FOR ILLUSTRATED CATALOCUE. 


GASOLINE AND GAS ENGINE. 
SIMPLE! = smBQtx1 —-.JURABLE | 


FLA met 
SAFE | MATCHES USED! RFPECTI YE 











































NO 
7} SLIDE VALVE! 
Unee assed economy in use of Gas. One 
turn the fly-wheel, acting upon the 


small “Aynamo, creates an electric a 
sufficient to start the engine ru 


Sizes, 2 to 10 horsepower. Send for Illus, Cnr, 
YONEERS MFG. CO. sensi. 











BUILDER OF 
BOILERS, ae . | TANKS, 
GAS HOLDERS, Hen ry Warde n, STILLS, 
G AS GERMANTOWN JUNC., PHILADELPHIA. BRIDGES, 
GENERATORS, Se Etc., Eto, 











MACHINERY, HEWES & PHILLIPS’ 
NEW AND SECON D-HAND. IRON WORKS 
12 in. 8., | ’ 







5 ft. Be d Engine Lathe . New 
14 5 ft.' ‘Harris, cheap. NEWARK,N.J. 
16 Gm “* m Ames. 
16 BT. © ” * P.&W. Taper. 
7 “eee. ? « * Putnam, not screw 
cutting 
17 cs. oe af ‘* Hewes & Phillips. 
6+. 2 v « id ‘Fitchburg. g. o. 
s&s * ef: ©« 06 “« New Haven, g. 0 
19 * 10,12,14* “ ‘Pond, nearly new. 
2 * sr. “ ats ** Blaisdell, Al. 
“of we CU ay * Ames, nearly new. 
“a 6% Oe F “ ‘“ Ames, new. 
82 10 ft. se ‘* Pond, nearly new. 
a ” $8f the Hanisby, good. 
16x6 ft. Turret Lathe w th chasing bar. 
= in. Drill, Prentice. 26 in. Drill, New Haven. | 
3 Pond. Slate’s Sensitve Drill. Manufacturers of 
E iliott Drill. Gang Drill. IMPROVED 
SHAPERS. 

Gin. Gould. _ 12 in. New Haven 12 in Sellers. CORLISS ENGIE 

14 in. Bridgeport. 15 & 24 in. Woteot. j 
24 in. Hendey, 24 in. Bridgeport. 

PLANERS. : —e 

16x42 in. Bridgeport. isin x 3 ft., Wheeler, High-Speed Engine 
20in.x 4 ft, New Haven. 20 in.x 6 ft., P. & W BOTH 


24 in x 6 ft., Powell. 24inx7ft, Ames 

26 in x 6x8 ft.. * 26 in.x 6 ft., Putnam. 

32 in.x 10 ft., Pond. 34in.x 10 ft, P. & W. 
No. 21 Press, Bites, pearly new. , , guaranteed 
No. 3 Press, Double Crank, Bliss, nearly new. ss 
30 in. Squaring Shear, foot, nearly new, Tabelar Boilers and Steam 
36 in. Squaring Shear, power, nearly new. Fittings, Planers, Lathes, 
No. 2, 344 and 4 Press, Stiles Gear Cutters, Shapers, 
No. 4 Punch Press, 5in., Long & Alstatter. Slotters, also Hydraulic Oil 
No. 6 Punch Press, 20 in. Wilder Presses and Veneer Cutting 
25-40 and 100 lb. Bradley Cushioned Hammer. Machinery, Shafting and Gearing. 


Condensing and Non-Con- 
densing. High economic 
duty and fine regulation 


Lot of miscellaneous Machinery If you do not 
see what you want, write and state what is ree | HEAVY PLANERS A SPECIALTY. 
cepey- KENDALL & ROBERTS, e@ 


E. P. BULLARD,14 Dey St., New York. Eastern Agents, 






SEEN 15 





MANUFACTURERS OF 
\MPROVED 


STEAM ENGINES 

fun vaRiEe™ 
Sizes varying from F 
30 to 2000 Horse Power. * 
Horizontal or Vertical, }Mrect 
fete or Beam, . Condensing, 

Send for Giveulae. 

BRANCH OFFICE = 
Cor. 5th and Chestnut & 
PHILADELPHIA, Pa. 


THE THE TABOR REVOLUTION (OUNTER, 


WITH 


STOP MOTION. 





jpo 



























EVERY ENGINEER 


7SHOULD HAVE ONE. 


PATENTED SEPTEMBER 8th, 1885 . SIMPLE. 
RELIABLE, 
The urgent need of & 
a Goon, SimpLe,STOP CHEA P. 


MOTION REVOLU- 
TION COUNTER, that can be put upon the market at a price low 
enough to be within the reach of all mechanics, has led us to bring out this little instrument. Sent post- 

paid to any address in the United States on receipt of ONE DOLLAR. Special discounts to the trade for 


J 
one dozen and gross lots. a a 


THE TABOR MANUFACTURING COMPAN ts. NEW YORK. —— 


uy VG LOCOMOTIVES ut EVERY STYLE 4xoSIZE 
=o = 80 





THAT =-- E 
gl 
: May Pas ARE INTERCHAN om 

am ORDERED py NUMB 


STANDARD **> NARROW 
7— GAUGE. -- 


\) ALSO FOR 


PLANTATIONS, 

\ MINES AND 

46), LOGGING, 
Ki fal uns 

\Anphealion: 


P. A. s, ji 
u For EKSON, bes "ieee «JOHN DEVINE 


BEST*c: TOOLS 


oN EARTH For 


PUNCHING .7e.. 


W.C. YOUNG & CO., “erste. | THE SHIMMER ENGINE co. 
Engine Lathes, Hand Lathes, | ro Ue Ot 
FOOT POWER LATHES, SLIDE RESTS, Etc. | _ ¥ ERIE, PA. 


WE ARE MAKING 
A SPECIALTY OF 
A 24-INCH LATHE, 


WITH BED ANY 
LENGTH DESIRED. THIS LATHE IS DESIGNED 


FOR SEVERE SER- 
VICE; IT IS THE 
HEAVIEST OF ITS 


SIZE EVER PRO- 
DUCED, AND THE WORKMANSHIP AS GOOD 


AS gh CAN 
SEND FOR cn CIRCULAR. | 


Ne HEPWORTH & G0, vookers, X. 
THE DABCOCE & WILEDK 6, | ren snes 


80 Cortlandt ae Y.107 Hope St.,Glasgow,Scotland. | 


somenoet | New and Second-hand Machinery, 


mae Oliee Stent —_—— 
33N. bth Street. | | COLD-ROLLED SHAFTINCG, HANCERS, 



























PORTABLE | AND STATIONARY 


ENGINES and BOILERS 


Send for Catalogue and Prices. 


BRANDON’S PISTON RING 
PACKING. 


By lis use a piston is self- 
packed against pressure, this 

ressure being balanced so as 
= permit neither the forcing 
ofthe rings outwardly, causing 
wear of rings and cylinder, nor 
inwardly, allowing the fluid to 
pass by them 

For License or Illustrated Cir- 
cular, Address, 


JAMES BRANDON, 233 Tenth Ave. N.Y. 














SEND FOR SPECIAL LIST, 








SHICAGO, 
: with tnal Street | PULLEYS, ETC., ETC. 
54 Carondelet Street. 
SAN Ti ANCISOO, GEORGE PLACE MACHINERY CO. 
ssion ree 
BHAVAN). 121 Chambers St., New York. 
60 San Ignacio. 





CAMBRIDGEPORT, MASS. 








Send to Nearest Office for Circular. 






PRICES REDUCED. 


THE ORIGINAL 





a MADE BY THE 
ja= 


’ == BROWN & SHARPE MFG. CO. 


No.1 Calvers al Milling Machine. 
PROVIDENCE, R.I., 


Are kept in stock and sold at favorable prices, compared with any of 
their IMITATIONS. By making these Machines in large numbers, with | 
expensive special tools, much greater accuracy has been attained than | 


can be reached by the usual methods of manufacture. The importance 


of the greatest attainable accuracy in TOOL-MAKING MACHINES wil7 be | 


appreciated by Machinists. 
CORRESPONDENCE SOLICITED 


Car Wheel and Axle meee” 


RAILROAD, LOCOMOTIVE 
AND CAR SHOP | 


| EQUIPMENTS | 


Photographs and Prices on Application. | 


NILRS 1001 WORKS, 


saiaeiaiials Ohio. 


aa 





| 


| NEW YORK, 96 Liberty St. 
|PHILADELPHIA, 713 Chestnut St. 
| CHICAGO, 96 Lake St. 








HOIST, ROTATE AND TRAVEL UNDER 
THEIR OWN STEAM. 


The most generally useful Crane for shops, 
contractors, steel mills, etc. All capacities, 
2 and 5-ton sizes usually in stock. Send 
for particulars and illustrated catalogue of 
all types of cranes. 


The Yale & Towne Mfg. Co., 


STAMFORD, CONN. 
~ New York, Chicago, Philadelphia, Boston. 


LODGE, DAVIS” COMP'Y 


TU ANUFACTURERS & DEALERS IN M AC td | N = TOO LS 
PLANERS, ENGINE LATHES, 
SHAPERS, - FOX MONITORS, 
sn UPRIGHT DRILL§S, SPEED LATHES, 


VALVE MILLERS, MILLING MACHINES. 
cm ALL FOR IMMEDIATE DELIVERY. WRITE FOR PRICES BEFORE BUYING. 


EBERHARDT or E. CARVIN & CO., 











WRITE TO 


GOULD & ° 


Newark, 





MANUFACTURERS OF 


hinists § Iron Workers’ Tools. 


MON U0 


Hod IVGSRM G@I109 GHAIS0OaTY AM 





“NOLLIGIHXE SNVATHO MAN 


Universal Milling Machine. 





LY €UATIIN ‘TVSHAAIND 


(-yno 90g) 


Lathes, Planers, Milling asin and Drills. 


For Pat. SHAPERS. 


Sizes 10’, 15 30’ in stock. 


NHARLY 1,000 IN USE. 





Drilling to order. 
Ros.!139 to 143 CENTRE ST.,NEW YORK. 


AMERICAN MACHINIST 
econ PRATT & W/HITNEY Co, 


W0.9 Universal uiiling Machine. | 


CATALOGUE MAILED ON APPLICATION | 





Special Tools for all kinds of manufacturing to , 
order. Gear and Rack Cutting, Milling and Index 
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HARTFORD, CONN, 


Manufacture LA THE S of Various Sizes 


AND OF THE FOLLOWING KINDS 


HAND, ENGINE FOR TURNING AND SCREW CUTTING, 
2 CUTTING OFF, GAP BED, PULLEY TURNING AND 
BORING, TURRET-HEAD ENGINE AND CHUCKING, 
HAND WHEEL, RIM TURNING, SPINNING, 
GRINDING, PATTERN MAKING, &c. 


Price List and Description Given upon Application. 

















INGS & SPENCER CO. 


MANUFAC rURERS OF 


| ISTE EL 

"ANU ITRUN ] F 

2-c~ FOR > Uitul iu rds 
WING MACHINES, MACHINISTS TooL 


ANO MACHINERY GENERALLY -~@oo.- HARTFORD CONN: 
WARNER & SWASEY, 


= / Cleveland, Ohio. 














Engine Lathes, Planers, Drilis, &c. 


ssvz 


WORCESTER, MASS, 


THOM 


David W, Pond, 


Successors 
to 


Illustrated Catalogue on Application. 





ah | 
{WERE 0 — 


Cuts, Photo- 


d on applica- 


Pond Machine Tool Co , 
Now Designs, Quick Delivery Great Variety. 





es furnishe 





Lowell, Mass., U.S. A. 





from 16 to 48 in. swing. 


Manufacturer of ENGINE LATHES 


graphs and Pric 


tion. 











GEO. W. FIFIELD, 








GEAR WHEELS AND GEAR peurrine. 


Send tor Catalogue D. 


G. B. G x A N T J. M. ALLEN, Presipent. 
3 


666 Beverly St., Boston, Mass. W. B. FRANKLIN, Vict-PresipEnNt. 


KEY-SEATING 
MACHINES 


20-in. Drills a Specialty, 


For New Reduced PRICE LIST, Write to 
Our Key-Seating Machine 
will save enough in 


days’ use to pay first cost; G. A. Cray, dr. & (0., 


no shop can afford to do | 42 E. 8th ST., CINCINNATI, O 
without one. We have 
now ready for_ prompt 


tne Machines aad'sineb LATHES, 20 in. 


Drills. Send for Photo. ‘ 
PLANERS, 20°23¢" 





J. B. Prerce, SECRETARY. 










and Catalogue, 
W.P. DAVIS, 
NORTH BLOOMFIELD. N. Y. 








BUFFALO. 


THE BUFFALO STEEL FOUNDRY, N. Y. 
ORDERS AND b CORRE SP OnSENCS PRATT . me LmtbrwoRTH 





The Stiles saachinick Tool Crinder. 


FOR GRINDING LATHE, PLANER AND OTHER TOOLS, 


MANUFACTURED BY— 


THE STILES & PARKER PRESS C0. 


MIDDLETOWN, CONN. 
Branch Works and Office: 
203, 205, 207 Centre Street, corner of Howard, New York. 


AISI 








J.M.CARPENTER Bee Tiiitillliiiiiil 


PAWTUCKET.R.|I. 














